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_‘?, washingtonriver PO Box 850
P Protectionsolutions| Richland, WA 99352

June 8, 2009 WRPS-0900932

Mr. Glen Triner, Manager
M&EC Waste Support Services
P. O. Box 1600
MO-281/110/200W/T4-09
Richland, WA 99354

Dear Mr. Triner:
REGARDING WASTE PROFILE WRPS-270-0001, RH MIXED TRU WASTE

This letter is to request an exception to the HNF-EP-0063, Hanford Site Solid Waste Acceptance
Criteria, Appendix L.

WRPS removed the C104 Heel Jet Pump that has initially characterized as RH TRU waste. This
pump is approximately 34 feet in length and has a contact dose reading on the outside of the
basic packaging ranging from < 50mr/hr to 780 mr/hr. The lower portion of the pump is in a
metal pipe sleeve with lead blankets and the upper portion has no lead shielding, but is packaged
in a PVC “Coffin”. The pump meets the WIR determination ESQ-EM-IP-M435.1-1-01 and can
be disposed as radioactive waste,

This waste was not forecasted as RH TRU. In the SWIFT forecast it was anticipated to be LLW
and would be able to be disposed at ERDF. The life cycle planning for this waste did not
anticipate the waste would characterize as TRU waste. Since the dose to curie calculations have
such a wide variance, WRPS has contracted PNNL to perform NDA on this equipment to
develop more precise characterization. Should this process characterize this equipment as low
level waste rather than TRU, the waste will be shipped directly to ERDF for disposal.

Because of the nature of the pump and the dose, WRPS does not have a facility that can size-
reduce this pump and package it to meet the WIPP criteria. We have contacted the PermaFix
Northwest (PHNW) facility to determine if they would accept a modification to our existing
contract to perform size reduction and packaging in WIPP compliant packaging. We are
requesting acceptance of the 34 foot pump in an IP-1 container for storage until such time that a
contractor who can accept this waste for repackaging can be located or, if that is not possible,
until the Hanford Site has a repackaging facility to accommodate this waste. The waste will be
packaged for transport and storage so that the exterior dose of the package does not exceed

200 mr/hr.
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The waste profile has been submitted to M&EC for approval. The 90-day clock for this waste
expires on July 8, 2008.

Please consider this request for an exception to the Hanford Site Solid Waste Acceptance

Criteria. Additional information is attached.

Sincerely,

Lo B /e Lo

Judith A. Nielsen, Manager
Site Services and Tank Sampling
Washington River Protection Solutions LLC

Attachment

JAN:GKS

cc: Amanda Ramirez, M&EC Waste Support Services, Technical Services Manager
Ron Koll, ORP
Mike Royack, ORP
Chris Kemp, ORP

WRPS Correspondence Control



Mr. Glen Triner WRPS-0900932
Page 3

ATTACHMENT

C104 Heel Jet Pump — 34 feet long, 12-30 inches diameter

TRU Waste — Based on TWINS BBI calculates as RH TRU

Characterization — Dose as packaged (not shipping container) <50 — 780 mr/hr.
Characterization is included in the waste profile.

Packaging

Inner Packaging — Double plastic wrap, lead lined pipe and PVC hinged cover (top 10°)
Outer Packaging — DOT IP-1 container (40” conex) '

Cost Analysis

Based on posted rates and chafge by container volume, not waste volume.
This does not include future treatment cost if packaged in the future at Hanford.

60 Foot Box Conex
(plus replace box at $600K) 8x8x40
CwC PFNW CWC Temp | CWC PFNW CWC Temp
$214K $643 ?+ 8643 $364K $1090 7+ 1090
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WRPS-1001077
REISSUE

Mr. Glen Triner, Manager
M&EC Waste Support Services
P. O. Box 1600
MO-281/110/200W/T4-09
Richland, WA 99354

Dear Mr. Triner:
REGARDING WASTE PROFILE WRPS-270-0001, RH MIXED TRU WASTE

This letter is to request an exception to the HNF-EP-0063, Hanford Site Solid Waste Acceptance
Criteria, Appendix I.

WRPS removed the C111 Saltwell Screen on April 1, 2010 and final characterization indicates
the waste as remote-handled (RH) TRU. This screen is approximately 11 diameter and 35 feet
in length and has a contact dose reading on the outside of the basic packaging ranging from 9
mr/hr to 18000 mr/hr. The lower portion of the screen is in a metal box sleeve used as shielding
and the upper portion has no shielding, but is packaged in a PVC “Coffin”. The screen meets the
WIR determination ESQ-EM-IP-M435.1-1-01 and can be disposed as radioactive waste.

This waste was not forecasted as RH TRU. In the SWIFT forecast it was anticipated to be LLW
and would be able to be disposed at ERDF. The life cycle planning for the waste did not
anticipate the waste would characterize as TRU waste; consequently, the waste was not
forecasted as RH TRU. In the Solid Waste Forecasting Tool (SWIFT) forecast it was anticipated
the Saltwell screen would be low-level waste and would be disposed of at the Environmental
Restoration Disposal Facility (ERDF). Because of the nature of the C111 Saltwell Screen and
the dose, WRPS does not have a facility that can size-reduce the C111 Saltwell Screen and
package it to meet the Waste Isolation Pilot Plant (WIPP) criteria. PermaFix Northwest (PFNW)
will perform size reduction and packaging in WIPP-compliant packaging (55-gallon drums for
RH-TRU Waste, and 55-gallon drums or SWBs for CH-TRU waste). PFNW is in the process of
modifying their permit and does not anticipate being able to accept the C111 Saltwell Screen
until July 2010.

Because of the nature of the screen and the dose, WRPS does not have a facility that can size-
reduce this screen and package it to meet the WIPP criteria. We have contacted the PermaFix
Northwest (PFNW) facility to determine if they would accept a modification to our existing
contract to perform size reduction and packaging in WIPP compliant packaging. We are
requesting acceptance of the 35 foot long C111 Saltwell Screen to be shipped directly from
RMA-269 (outside of C-farm) to storage at the Central Waste Complex (CWC) until such time
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that PFN'W can accept this waste for processing. The waste will be packaged for transport and
storage in a DOT 7A Type A container such that the dose rate on the exterior of the container
will not exceed 200mr/hr prior to acceptance at the CWC.

The existing waste profile WRPS-270-0001 RH TRU Waste will be used for acceptance at the
CHPRC facility. The 90-day clock for this waste expires on June 29, 2010.

Please consider this request for an exception to the Hanford Site Solid Waste Acceptance

Criteria. Additional information is attached.

Sincerely,

W N,

dith A. Nielsen, Manager
Waste Services
Washington River Protection Solutions LLC

Attachment: C111 Saltwell Screen (1 page)

JAN:GKS

cc: Amanda Ramirez, M&EC Waste Support Services, Technical Services Manager
Ron Koll, ORP
Mike Royack, ORP
Chris Kemp, ORP

WRPS Correspondence Control
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ATTACHMENT

C111 Saltwell Screen - 35 feet long, 11 inches diameter

TRU Waste — Based on TWINS BBI calculates as RH TRU

Characterization — Dose as packaged (not shipping container) 9 — 18,000 mr/hr.
Characterization is included in the waste profile.

Packaging

Inner Packaging — Double plastic wrap, metal box sleeve and PVC hinged cover (top 10°)
Outer Packaging — DOT 7A Type A 60°x5°x5” Metal Box

Cost Analysis

Based on posted rates and charge by container volume, not waste volume.
This does not include future treatment cost if packaged in the future at Hanford.

60 Foot Box Conex
(plus replace box at $600K) 8x8x40
CwC PFNW CWC Temp | CWC PFNW CWC Temp
$214K $643 7+ $643 $364K $1090 ?+ 1090
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. : ' Strategy for Classification of Hanford Tank Wastes
DRAFT

1. Establish the Classification of appropriate tank waste as non-HL'W (either TRU or LLW) with a view to
enabling supplemental treatment. Document origin of wastes in candidate tanks

a. The Engineering Group (Mike Johnson) is writing a series of technical reports that will form the basis
for ORP decisions on classification some of the tank wastes as either TRU waste or LLW.
| b. These technical reports will undergo peer review by a select group to check the functions, historical
origin, data accuracy, statistical analysis, and any legal precedence.
c. The first report will define the case for the B-200 and T-200 series tanks

2. Use DOE Order M 435.1-1 as pathway for Classification. Apply the criteria listed in DOE M 435.1-1,
Radioactive Waste Management Manual, Chapter I1, High-Level Waste Requirements to determine
classification of wastes in the candidate tanks

)

|

|

i 3. Group tanks by their perceived ease of Classification to facilitate disposition. (e.g. B and T 200 series tanks are

| considered easier to classify, so start with these). Group tank wastes by those that can be designated by source /

| origin as non-HLW and those tanks tank require the citation or evaluation process (Waste Incidental to
Reprocessing) to classify the waste. Priority will be given to preparing documentation for those wastes that can
be classified as either TRU waste or LLW by the waste source / origin, followed by those wastes that can be
classified by the citation process, “because of the ease of determining up front that they do not pose the long-
term hazards associated with high-level waste”.

a. DOE G 435.1-1, Implementation Guide for use with DOE M 435.1-1, Chapter 11, High-Level Waste
Requirements provides the following guidance in determining the classification of wastes. [DOE G
435.1-1, page 11-17]

“The distinction between the two processes is important because it is clear from background events
that citation process waste streams were so identified because of the ease of determining up front that
they do not pose the long-term hazards associated with high-level waste. Evaluation process wastes, on
the other hand, generally require a case-by-case evaluation and determination. Consistent with this
understanding. the responsibility for citation interpretations rests solely with the DOE Field Element
Manager. although consultation with the Office of Environmental Management is encouraged.
However, the Office of Environmental Management consultation is required for waste that has been
determined to be incidental through the evaluation process. In addition, it is recommended that
consultation with the NRC staff be considered for evaluation process determinations, although this is
not required.”

4. Obtain ORP approval for classification of wastes by source / origin. For those tank wastes that can be
designated by the waste source / origin, submit documentation to DOE-ORP manager for review and approval.

a. Preliminary review of tank waste origins and characterization data indicate that the following tank
wastes may be designated as TRU waste by the waste source / origin:

T-201, T-202, T-203, T-204
B-201, B-202, B-203, B-204
T-111

C-201, C-202, C-203
AW-105

b. Preliminary review of tank waste origins and characterization data indicate that the following tank
wastes may be designated as low-level waste (LLW) by the waste source / origin:

T-111
U-201, U-202, U-203, U-204
C-204

c. The reports will consist of a rationale for the classification.

Michael E. Johnson Page 1 5/7/2013



Strategy for Classification of Hanford Tank Wastes
DRAFT

d. The reports will follow the guidelines in DOE Order 435.1.

e. The reports will be submitted to the Engineering Quality Review Board to ensure compliance with
technical rigor requirements.

5. Obtain ORP and NRC approval for classification of wastes by citation / evaluation process. The approval
process may be lengthy due to the existing lawsuit against the Department of Energy relating to DOE O 435.1.
For those tank wastes that can be designate through the citation and evaluation process, prepare documentation
for submittal to ORP and NRC for review and approval of tank wastes as incidental wastes to reprocessing of
spent nuclear fuels.

a. Preliminary review of tank waste origins and characterization data indicate that the following tank
wastes may be designated as TRU waste by the evaluation process:

AW-103 sludge
SY-102 sludge

b. The sludges in these tanks need separation from HL'W supernate / precipitated salts to be and as TRU
waste by the evaluation process.

c. After gaining NRC approval, the ORP manager can designate these wastes as incidental to the
reprocessing of spent nuclear fuel.

Michael E. Johnson Page 2 5/7/2013



Strategy for Classification of Hanford Tank Wastes
DRAFT

DOE M 435.1-1 page II-1 provides the following definition of high-level waste and guidance for waste
classification.

A. Definition of High-Level Waste: High-level waste is the highly radioactive waste material resulting from

the reprocessing of spent nuclear fuel, including liquid waste produced directly in reprocessing and any solid

material derived from such liquid waste that contains fission products in sufficient concentrations; and other

highly radioactive material that is determined, consistent with existing law, to require permanent isolation. |

B. Waste Incidental to Reprocessing: Waste resulting from reprocessing spent nuclear fuel that is determined
to be incidental to reprocessing is not high level waste, and shall be managed under DOE’s regulatory authority
in accordance with the requirements for transuranic waste or low-level waste, as appropriate. When determining
whether spent nuclear fuel reprocessing plant wastes shall be managed as another waste type or as high-level
waste, either the citation or evaluation process described below shall be used:

(1) Citation. Waste incidental to reprocessing by citation includes spent nuclear fuel reprocessing plant wastes
that meet the description included in the Notice of Proposed Rulemaking (34 FR 8712) for proposed Appendix
D, 10 CFR Part 50, Paragraphs 6 and 7. These radioactive wastes are the result of reprocessing plant operations,
such as, but not limited to: contaminated job wastes including laboratory items such as clothing, tools, and
equipment.

(2) Evaluation. Determinations that any waste is incidental to reprocessing by the evaluation process shall be
developed under good record-keeping practices, with an adequate quality assurance process, and shall be
documented to support the determinations. Such wastes may include, but are not limited to, spent nuclear fuel
reprocessing plant wastes that:

(a) Will be managed as low-level waste and meet the following criteria:

1. Have been processed, or will be processed, to remove key radionuclides to the maximum extent
that is technically and economically practical; and

2. Will be managed to meet safety requirements comparable to the performance objectives set out in
10 CFR Part 61, Subpart C, Performance Objectives; and

3. Are to be managed, pursuant to DOE’s authority under the Atomic Energy Act of 1954, as
amended, and in accordance with the provisions of Chapter I'V of this Manual, provided the waste
will be incorporated in a solid physical form at a concentration that does not exceed the applicable
concentration limits for Class C low-level waste as set out in 10 CFR 61.55, Waste Classification;
or will meet alternative requirements for waste classification and characterization as DOE may
authorize.

(b) Will be managed as transuranic waste and meet the following criteria:
1. Have been processed, or will be processed, to remove key radionuclides to the maximum extent
that is technically and economically practical; and
2. Will be incorporated in a solid physical form and meet alternative requirements for waste
classification and characteristics, as DOE may authorize; and
3. Are managed pursuant to DOE’s authority under the Atomic Energy Act of 1954, as amended, in
accordance with the provisions of Chapter III of this Manual, as appropriate.

Note: In the Nuclear Waste Policy Act of 1982, as amended, the term high-level radioactive waste is defined as:

“(a) the highly radioactive material resulting from the reprocessing of spent nuclear fuel, including liquid
waste produced directly in reprocessing and any solid material derived from such liquid waste that contains
fission products in sufficient concentrations; and (b) other highly radioactive material that the Commission,
consistent with existing law, determines by rule requires permanent isolation.”

Michael E. Johnson Page 3 5/7/2013



Strategy for Classification of Hanford Tank Wastes
DRAFT

DOE G 435.1-1, Implementation Guide for use with DOE M 435.1-1, Chapter 11, High-Level Waste Requirements
provides the following guidance in determining the classification of wastes.

The NRC has posited that, “radioactive wastes that have historically been referred to as high-level waste,
i.e., reprocessing wastes, are initially both intensely radioactive and long-lived” (52 FR 5994). However,
these wastes contain a wide variety of radionuclides with some (e.g., Sr-90, Cs-137) having a relatively
short half-life yet representing a large fraction of the radioactivity for the first few centuries after the wastes
are produced. These nuclides produce significant amounts of heat and radiation, both of which are of
concern when managing such wastes. [DOE G 435.1-1, page 11-2]

The Nuclear Regulatory Commission “considers that these two characteristics, intense radioactivity for a
few centuries followed by a long-term hazard requiring permanent isolation, are key features which can be
used to distinguish high-level wastes from other waste categories” (52 FR 5994).

[DOE G 435.1-1, page 11-3]

DOE M 435.1-1 supports the implementation of part (2) of the 10 CFR Part 60 definition to mean that
high-level wastes are wastes that are generated as a product of reprocessing of spent nuclear fuel
downstream of, and including, the first step in a separations process, and the consistent waste streams from
subsequent extraction cycles or steps. Separation processes include aqueous separation processes, e.g., the
Redox and the Purex processes, and nonaqueous processes, €.g., pyrometallurgical and pyrochemical
processes. Wastes that are produced upstream of these separations processes. from such processes as

chemical or mechanical decladding, fuel dissolution, cladding separations. conditioning, or accountability
measuring, are not high-level waste. Such wastes are considered processing wastes and should be managed

in accordance with the appropriate Chapters of DOE M 435.1-1, as either transuranic, mixed low-level, or
low-level waste. In addition, these wastes may be commingled with materials-in-process that require
further processing to separate desired materials from wastes. [DOE G 435.1-1, page 11-6]

Michael E. Johnson Page 4 5/7/2013
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DOE/ORP-2004-01

Preface

Although historically the Department of Energy (DOE) has managed wastes within the Hanford
tank farms as High-Level Wastes (HLW) as a matter of operations management policy, DOE has
long maintained that, based on origin, process history, and radiological characteristics, the wastes
in any specific tank may actually be HLW, Transuranic Waste (TRU), or Mixed Low-Level
Waste (MLLW). DOE, therefore, has planned to appropriately designate wastes into one of
those categories once the wastes are ready for retrieval for treatment and disposal.

Accordingly, the DOE Office of River Protection (ORP) identified 11 Single-Shell Tanks (SSTs)
that contain wastes from the Bismuth-Phosphate Process (BPP). The BPP, the first production-
scale Spent Nuclear Fuel (SNF) reprocessing process ever used, was deployed during the
Manhattan Project (World War II) to separate plutonium from SNF. The BPP was only used at
Hanford and was replaced 50 years ago by more efficient solvent extraction reprocessing
processes, i.e., Reduction and Oxidation (REDOX) and Plutonium-Uranium Extraction
(PUREX). An important feature of the BPP relative to waste designation is that it was a batch
process, a feature that allows ORP to clearly distinguish where SNF existed (or did not exist)
within the process. The BPP used chemical additions to selectively dissolve and precipitate
plutonium compounds so that the plutonium could be separated from other SNF constituents by
liquid/solids separations via centrifugation. Multiple water washes, each followed by
centrifugation, ensured very high degrees of solids separation from process liquids, e.g.,
separation of plutonium precipitates from liquids produced directly in SNF reprocessing.

The BPP created HLW that will be treated in the Waste Treatment Plant currently under
construction at Hanford and subsequently disposed of in the national repository. The BPP also
produced waste streams that are not HLW by origin as those wastes were not produced during
the reprocessing of SNF. The fact that the wastes are not HLW is confirmed by waste fission
product concentrations that are orders of magnitude less than those the U.S. Nuclear Regulatory
Commission requires to be disposed of in a geologic repository (10 CFR Part 61, Low-Level
Radioactive Waste Disposal).

This document explains the BPP and identifies which BPP steps produced HLW and which did
not on the basis of where SNF reprocessing actually took place within the series of BPP batch
treatment steps. As a result, this document provides a technical and regulatory basis for DOE-
ORP to determine that wastes from the BPP that are now contained in 11 Hanford SSTs (B-201,
B-202, B-203, B-204, T-201, T-202, T-203, T-204, T-104, T-110, and T-111) are TRU due to
waste origin and confirmed by radionuclide content. This document was developed in full
consideration of extensive technical evaluations of historical BPP and tank farm source
documents and records that were performed by the current Hanford tank farm contractor,
CH2M HILL Hanford Group, Inc. (CH2M HILL). CH2M HILL’s evaluations included
historical records and process information produced by Hanford site contractors that operated the
BPP over its 1945—1954 operating history. Information derived from those historical documents
is consistent with the radioactive and chemical characteristics of the wastes in the 11 SSTs.
Accordingly, this document is believed to provide a reasonable and sound basis to support a
DOE-ORP determination that the wastes in the 11 SSTs identified above are TRU. Once those
wastes are put into a snitable form for disposal, appropriately packaged, and characterized in a
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manner that conforms to the Waste Isolation Pilot Plant (WIPP) waste acceptance criteria and
permit requirements, those wastes should be suitable for disposal at WIPP.
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Executive Summary

The diverse nature of Hanford’s tank waste generation operations over the past 60 years has led to large
tank-to-tank differences in radioactive material concentrations. Understanding how and why these
differences occurred is important to reaching sound waste management decisions, Of particular interest
are wastes generated from the Bismuth Phosphate Process (BPP), the first ever Spent Nuclear Fuel (SNF)
reprocessing and Plutonium (Pu) recovery process. That is, in part, because wastes generated by several
BPP process steps are candidates for a Transuranic Waste (TRU) determination as illustrated and
discussed below.

The BPP, unlike later Hanford solvent extraction-based reprocessing approaches (i.e.,, REDOX and
PUREX), consisted of a series of individual batch processes which selectively dissolved and precipitated
specific materials to recover Pu. It achieved thorough liquid/solids separation via centrifugation and
multiple water rinses of the centrifuge solids cake, thereby removing liquids and soluble materials from
the cake. Each batch process step resulted in an extensive and selective separation of the process wastes
from the process product streams. As a result, out of the five distinct BPP process steps (coating
dissolution, U dissolution, U separation, 1*' decontamination cycle for Pu, 2™ decontamination cycle fo:
Pu,), only two involved SNF reprocessing: U dissolution and U separations.

221B/12217 Buildjngs -- Bismuth Phosphate Process 224-B/T Buildings

: ; ; - Pu Concentration
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The coating removal process did not create High-Level Waste (HLW) because it only dissolved the
aluminum coating leaving the SNF intact. That process did not dissolve SNF and its wastes were mildly
contaminated.

HLW including all liquids produced directly in the reprocessing of SNF existed only within the U
dissolution and U separation processes. Acids introduced during U dissolution dissolved the SNF
placing the Pu, the U, and all of the fission products in solution. The U separation processes ther
selectively precipitated the Pu, leaving the U and fission products in solution.

The liquid waste from U separations contained over 99.5% of the SNF constituent elements including
>99.5% of the U, ~99% of the Cs-137, and ~90% of the Sr-90 (DuPont 1944). The liquid and solid
wastes produced during U dissolution and U separation therefore fall squarely within the definition of
HLW as set forth in the Nuclear Waste Policy Act of 1982 (NWPA). The extensive liquid/solids
separations and multiple rinses conducted during U separations assured that any liquid wastes produced
dlrectly in reprocessing were discharged as liquid wastes and did not follow the Pu precipitate into the 1 1
or 2™ decontamination cycles or beyond.

The Pu precipitate, once triple rinsed, contained >99.5% of the Pu, <0.5% of the U, and ~10% of th
fission products. At least half of the fission products were short-lived isotopes that decayed to deminimi
levels within 1-2 years. Because the SNF constituent elements were separated during U separations, no
SNF was present in the subsequent decontamination cycles. Accordingly, wastes from the 1* and 2™
decontamination cycles and Pu concentration process are not HLW based on the NWPA HLW definition.

jin
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The low fission product concentrations in those wastes is consistent with a non-HLW designation.
Therefore, on the basis of origin and content, the wastes in the 11 SSTs that received the wastes from
coating removal, the 1% and 2™ decontamination cycles, and Pu concentration (T-104, T-110, T-111, B-
201 through B-204, T-201 through T-204) are not HLW,

Moreover, the wastes in those 11 SSTs meet the definition of transuranic waste set forth in the NWPA

and the Waste Isolation Pilot Plant (WIPP) Land Withdrawal Act of 1996 and are, therefore, candidates
for disposal at WIPP in New Mexico.

iv
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Basis for Designating Certain Hanford Tank Wastes as TRU
1.0 BACKGROUND - Hanford Wastes Vary Significantly Tank-to-Tank

Hanford’s 149 SSTs, 28 Double-Shell Tanks (DSTs), and 60 Miscellaneous Underground
Storage Tanks (MUSTs) collectively store ~54 million gallons of radioactive mixed defense
wastes containing ~190 million curies of radioactivity. The wastes in those tanks have varying
origins. For example, although extensive SNF reprocessing operations were conducted at
Hanford, not all tank wastes originated during the reprocessing of SNF. Tank wastes were
produced by a number of Hanford defense-related operations associated with removing cladding
from SNF, purifying the Pu product, decontaminating equipment/facilities, and performing
laboratory analyses. Rather than being the actual reprocessing of SNF, these operations occurred
prior to, following, or incidental to SNF reprocessing. This diversity in Hanford’s tank waste
generation operations resulted in large tank-to-tank radioactive material concentration
differences. Understanding these differences is important to sound waste management
decisionmaking. The magnitude of the large tank-to-tank radionuclide concentration differences
are graphically and numerically illustrated in Figures 1 and 2, respectively. For example, the
five tanks' with the highest inventories of radioactive materials in Figure 1 collectively contain ~
50 million curies whereas the 10 tanks’ with the lowest radioactive material inventories
collectively contain less than 5 thousand curies; this is a factor of 10,000 difference.
Furthermore, specific radionuclide concentrations can vary by factors greater than 1 million from
tank-to-tank as illustrated in Figure 2 for Cs-137 and Sr-90, the two most prominent
radionuclides in the tanks.

24,000,000
20,000,000
NOTE: This bar graph indicates the total curies contained in
each Hanford DST and SST based on the Best Basis Inventory.
- Fort size imitations prevent liating the actual tank numbers on
5 16,000,000 the axis of this figure.
-
e
@
'8
@ 12,000,000
2
3
Q
S 8,000,000 -
[
4,000,000
0

SO LA DPPI PR PP POEROPPPEP I IO P IR PRI PP PP OP
Hanford Tanks Ordered By Total Curie Content

Figure 1. Radionuclide Inventories in the Hanford Tanks Span Over Four Orders of Magnitude

! In order of curie inventory, high to low, the tanks are AZ-101, AZ-102, AY-102, A-105, and AX-104.
2 Not ordered by curie inventory, the tanks are B-201, -202, -203. -204; T-201, -202, -203, - 204; and U-203 and
U-204.
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Source: Best Basis Inventory in the TWINS Database

There are several reasons why there is such a wide range of fission product inventories in the
Hanford tanks. First, while some tanks received highly radioactive wastes produced during the
reprocessing of SNF, other tanks did not. Second, the BPP, the world’s first production-level
reprocessing process which was carried out at Hanford during the Manhattan Project starting in
1944, created large quantities of relatively low-curie waste compared to the waste produced by
later, substantially more efficient processes such as REDOX and PUREX. Third, a 1960s/1970s
Hanford tank waste campaign extracted large amounts of Cs-137 from liquids in most Hanford
tanks and Sr-90 from wastes in the A and AX Farm tanks. That campaign reduced the collective
Hanford tank farms fission product content by approximately 40%°. Fourth, tank capacities vary
from 55,000 gallons to over 1 million gallons and tanks are filled to varying degrees.

Cs-137 Sr-90
{Cilliter) Tank (Ciliiter) Tank
| Highest Concentration ~19 AX-104 ~79 AX-104
Lowest Concentration 0.00001 T-204 <0.000003 T-202
Ratio (High/Low) 200,000 30,000,000
Figure 2. Highest and Lowest Cs-137 and Sr-80 Concentrations in Hanford Tanks
Source: Best Basis Inventory in Hanford TWINS Database

This variability in waste sources and concentrations has led DOE to consider the origin and the
characteristics of wastes in each tank in planning its treatment and disposal strategies. Some
examples of wastes discharged to tanks that did not originate directly during the reprocessing of
SNF include:

» Decladding wastes resulting from dissolving the metallic cladding (coating) from the SNF in
order to expose the actual fuel to reprocessing acids.

» Wastes from processes used to clean and/or concentrate recovered Pu product materials in
' order to achieve requisite Pu purity levels for weapons use.

» Laboratory wastes resulting from the sampling and analysis of various process and waste
streams resulting from Hanford operations.

» Wastes from the cleanup of contaminated facilities and/or equipment.

Regardless of the characteristics or origin of the waste in any given tank, as a matter of policy,
DOE manages the Hanford tank farm wastes as HLW while those wastes are stored in the tanks.
This does not mean that DOE classified the wastes as HLW but rather, that DOE employs an
appropriately conservative management practice to ensure that the highest levels of safety and
best management practices are in place during the storage, retrieval, and handling of the Hanford
tank farm wastes.

In the sections that follow, the BPP is described with a focus on determining (a) when SNF was
present such that the “reprocessing of SNF” actually occurred in a process, (b) which BPP

* The cesium and strontium were converted to cesium chloride and strontium fluoride and encapsulated. The
campaign was undertaken to reduce the decay heat load on the tanks, however, bereficial uses for the capsules were
sought and many capsules were deployed on commercial and government initiatives.
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processes created “liquid waste produced directly in reprocessing [of SNF]”, and (c) which BPP
processes appear to have resulted in solid materials with “fission products in sufficient
concentrations” to warrant permanent isolation. The BPP is compared and contrasted as
appropriate with the PUREX process for the simple reason that most people think of the PUREX
process when they think of reprocessing. PUREX was used across the DOE weapons complex
for Pu and Uranium (U) recovery. It was used in the United States on a limited basis for
commercial reprocessing. Finally, PUREX is used internationally for commercial and defense
reprocessing purposes (PNNL 1998). Conversely, the BPP was an earlier process used only at
Hanford in the U.S. Government’s first production-level campaigns to recover Pu for defense
purposes. It processed less than 8% of the SNF reprocessed at Hanford.

2.0 BISMUTH PHOSPHATE PROCESS

As illustrated in Figure 3, the BPP* was carried out in 221-T plant from 1944 to 1956 and in
221-B plant from 1945 to 1952. As the first reprocessing process ever used at production levels
to separate Pu from SNF, it was conceived with an emphasis on time and purpose rather than
efficiency. The BPP was a batch process. It deployed a complex chemistry that selectively
dissolved and precipitated targeted chemical compounds such that simple liquid/solids
separations equipment (centrifuges) could isolate Pu from the other materials in the SNF as well
as materials introduced in the BPP. To place the process in perspective, the Government’s
objective was to separate the one part Pu produced in the fission process from the roughly 10,000
parts of U and fission products that it was dispersed amongst in the SNF.

The BPP was quite different from successor reprocessing processes. For example, its sole
purpose was to recover Pu. Uranium was discharged as a waste. Conversely, REDOX and
PUREX recovered Pu and U, each as a separate product. Also, REDOX and PUREX were
continuous solvent extraction processes which used a small fraction of the chemical additives
that the BPP required for separations. As a result, the BPP created over 200 times more waste
than PUREX per ton of U fuel processed. The BPP U Separations process created approximately
~3800 gallons of HLW per ton of U (GE 1951) while PUREX created ~40 gallons per ton
(ARHCO 1968). This resulted in Hanford’s PUREX wastes having substantially higher fission
product concentrations than BPP
wastes. For example, wastes
discharged from the BPP U TPant | NN
Separations process, the BPP
waste stream with the highest srant | R { ;
fission product concentrations, S N N
were reported to have Cs-137  REDOX o _ Co
concentrations of approximately T N U L
60 Ci/m® (GE 1955%?< 0.5% of  PUREX | I .

the 13,000 Cim’® Cs-137 SIS N N S N A

concentrations in PUREX 1* 1900 1945 1920 1935 196D M3 1WID WIS 30 AM5 1990 1985

Bismuth Phosphate

Figure 3. Operating Time Frames for Spent Nuclear Fuel
Reprocessing Processes at Hanford

* The BPP flowsheets are provided in Attachment A and comparisons between the BPP and the PUREX process
wastes are provided in Attachment B.
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Figure 4. Generalized Bismuth Phosphate Process Flow Diagram
Source: Johnson 2003.

cycle raffinate wastes after neutralization (ARHCO 1968).

Figure 4 depicts the major BPP steps. The discussion that follows traces the SNF, the Pu
product, and the process wastes through the BPP [Note that the numbering of the subsections that
follow correspond to the numbers within each outlined block in Figure 4]. The following
discussions include general information regarding the chemical processes used. More detail
regarding the BPP chemistry and mass flow information can be found in Attachment A.

2.1 Coating Dissolution (Decladding — Figure 4, Block 2.1)

Prior to the actual reprocessing of SNF, the aluminum cladding (or coating) had to be removed to
expose the U to the acids that would be used to dissolve it. A boiling sodium nitrate/sodium
hydroxide solution was used to dissolve cladding. While virtually all of the radioactive fission
products remained within the intact spent fuel matrix, small amounts of radioactive materials at
the surface of the fuel slugs entered decladding solutions. Decladding operations are considered
a “head end” process and not part of SNF reprocessing since the SNF remained intact throughout
the decladding process. The decladding wastes were subsequently combined with 1* cycle Pu
decontamination waste (discussed in Section 2.3) to use the excess sodium hydroxide in the
decladding wastes to neutralize acids in the 1™ cycle decontamination wastes.

2.2 Uranium Dissolution and Uranium Separation (Figure 4, Block 2.2)

Following decladding, the U fuel slugs were dissolved in nitric acid. Once dissolved, water and
sulfuric acid were added to convert the uranyl nitrate to uranyl sulfate. Next, bismuth nitrate and
phosphoric acid were then added and a bismuth phosphate carrier was formed that extracted Pu
from solution as a precipitate. The uranyl sulfate remained in solution along with nearly all of
the cesium and approximately 90% of the strontium (CH2M HILL 2002). The bismuth
phosphate carrier and Pu were then precipitated as a filter cake via centrifuging, the filter cake
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was rinsed with water and re-centrifuged three times to remove any waste liquids and soluble
fission products that may have been initially entrained in the filter cake, and then the Pu cake
was transferred to the first Pu decontamination cycle (GE 1951).

Approximately 10% of the fission products that were dissolved with the U stayed with the Pu
cake when it moved from U separations to the first Pu decontamination cycle. In addition to
strontium, substantial quantities of short-lived® fission products, such as zirconium-95 (Zr-95)
and niobium-95 (Nb-95), were co-precipitated.

2.3 Plutonium Decontamination (Figure 4, Block 2.3, 1* and 2" Decon Cycles)

In the first Pu decontamination cycle, the Pu was oxidized to the +6 valence state via the addition
of sodium bismuthate and sodium dichromate. Sodium bismuthate, phosphoric acid, zirconium
nitrate, and cerium nitrate were added to precipitate bismuth phosphate and fission products
(primarily strontium, cerium, and zirconium). The bismuth phosphate and fission product
precipitate were centrifuged to separate them from the Pu which remained in the liquid phase.
Following separation, the Pu in the liquid phase was reacted with bismuth subnitrate and
phosphoric acid to produce a bismuth phosphate carrier and co-precipitate plutonium phosphate.
The bismuth phosphate carrier and plutonium phosphate solids were separated from the liquids
by centrifugation. The plutonium phosphate solids were water washed and centrifuged three
times. The bismuth phosphate and plutonium phosphate solids were then dissolved in nitric acid,
forming plutonium nitrate and bismuth nitrate in solution. This solution was then transferred to
the second decontamination cycle where the first decontamination process steps (except for
zirconium nitrate and cerium nitrate addition) were repeated to further purify the Pu product.

2.4 Plutonium Concentration Building (224-B/T) Wastes (Figure 4, Block 2.4)

The Pu from 221-B/T plants was transferred to the 224-B/T Pu Concentration Building to
remove the bismuth phosphate and residual fission products which were essentially all short half-
life contaminants. The Pu solution was received at 224-B/T in a +4 valence state. It was first
oxidized with sodium bismuthate to a +6 valence state. Phosphoric acid was added to precipitate
bismuth phosphate along with residual Zr-95 and Nb-95 fission products, which were then
removed by centrifugation leaving the Pu in solution. Hydrogen fluoride and lanthanum fluoride
were added to precipitate remaining fission products leaving the Pu in solution. Hydrogen
fluoride and lanthanum salts were then added to create lanthanum fluoride and plutonium
fluoride solids which were separated by centrifugation. The lanthanum fluoride and plutonium
fluoride solids were reacted with potassium hydroxide to produce lanthanum hydroxide and
plutonium hydroxide. The lanthanum hydroxide and plutonium hydroxide solids were reacted
with nitric acid to produce the high purity Pu nitrate/lanthanum nitrate product.

Targeted radionuclides for removal were primarily short-lived fission product and daughter
isotopes of zirconium, cerium, lanthanum, ruthenium, praseodymium, and yttrium (DuPont
1945), many of which were difficult to physically separate from the Pu via precipitation

3 71-95 has a 64-day haif-life and Nb-95 a 35-day half-life. In addition to the Zr-95, other phosphate insoluble short-
lived fission products such as Ce-144 (~284 days) were removed to achieve the desired plutonium purity and
handling characteristics. The fission products of concern relative to long-term waste management and disposal are
Cs-137 (~30 years) and Sr-90 (~29 years) which together with their daughters, Ba-137m and Y-90, account for
~99% of the curies in the Hanford tanks at the present time.
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processes.  Thus, multiple precipitation steps were used in the first and second Pu
decontamination cycles and the Pu Concentration Building to separate these short-lived fission
products from the Pu product.

3.0 CLASSIFICATION OF TANK WASTES FROM THE BISMUTH PHOSPHATE
PROCESS

Although the BPP is referred to using the generic term ‘reprocessing’, the BPP actually consisted
of batch chemical process operations. Unlike the later solvent extraction processes (REDOX,
PUREX) which were continuous flow and continuously connected, each operation within the
BPP took place on a batch basis. Figure 5 illustrates a typical BPP process step. Feed material
enters a process tank. The feed could consist of a re-dissolved solids (such as SNF or a Pu cake)
from a centrifuge or it could be the liquid phase from a centrifuge as illustrated in Figure 5. In
either case, chemical additives (such as those listed in Section 2) are used to selectively keep
certain chemical species in solution and to precipitate other species. The mixture is then
transferred to a centrifuge where the solids are separated from the liquids by centrifugal force.
The liquids are discharged from the centrifuge as it spins and the solids are retained. The tank
where the feed and additives were mixed is then rinsed with water to ensure all precipitates are
removed. Clean rinse water is sprayed onto the solids in the centrifuge (~3 parts water to 1 part
solids) while it operates to replace any process liquids that may have been entrained in the solid
cake. The centrifuge is operated two cycles to de-water the cake. Water is again sprayed onto
the solids in the centrifuge in a second cake rinse (~3 parts water to 1 part solids) while it
operates to wash trace quantities of dilute process liquids from the solid cake. The centrifuge is
operated two cycles to de-water the cake. All liquids including rinses pass on to the next process
step or are discharged as a waste based on the specific process operation. The solids are
dissolved and then transferred to the next BPP process or discharged as a waste, again based on
the specific BPP process operation.

In the manner discussed above, each BPP batch process achieved a highly effective liquid/solids
separation without cross contamination between batch operations.

Additives that selectively precipitate Triple Rinse
specific chemicals in the feed stream Solids wiWater

Centrifuge Liquids
Liquid/Solids
Separation

Feed Material
(e.g., Pu in Solution}

Triple-Rinsed
Solids

Figure 5 — Typical Bismuth Phosphate Process Operation

The clean separation liquid/solid separations and distinct break between BPP operations provides
an ability to clearly demark where reprocessing of SNF did and did not occur, where “liquid
waste produced directly in reprocessing” was present and where it was not, and consequently,
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which BPP process operations created HLW and which did not. The process logic is described
below.

3.1 Where Did SNF Reprocessing Occur?

SNF reprocessing could only occur during BPP process steps where the SNF constituent
elements existed in solution. That is because the NWPA defines SNF as “fuel that has been
withdrawn from a nuclear reactor following irradiation, the constituent elements of which have
not been separated by reprocessing.”

Based on that definition, the reprocessing of SNF in the BPP occurs during the U dissolution and
U separation processes® as illustrated in Figure 6. The U dissolution and U separation processes
are the only points along the BPP flowsheet where all of the constituent elements of the SNF
existed in one place. The U dissolution process places the SNF constituent elements (U, Pu,
fission products) into solution. All of the constituent elements of SNF exist at that point. The U
separations process then selectively precipitates the Pu. All of the SNF constituent elements are

present in the mixing tank and in the

e A s A A A e e - Processes taking
centrifuge.

place beyond this

point are not

reprocessing spent

fuel which ceased to
Pu Product exist during uranium
separation; the
remaining processes
are decontaminating
the plutonium
product.

Once liquid/solids separations occur
in the U separations centrifuge, the
SNF constituent elements are
separated into waste and Pu product

cake. At the completion of the Pu |1 seme s e s ¢

1 Is separated from the uranium

product cake water rinses 1n the | andfission products by bismutn

centrifuge, the constituent elements Eﬁ%?ﬁ%%:%?’:f‘?ﬁ
of the SNF have been fully separated | ! weunks. T g
and reprocessing is complete. The :HLW:
resultant waste and product streams K !

are as follows:

Nl

SEPARATION

Spent nuclear fuel
constituent elements are
separated in this step.

Figure 6. Bismuth Phosphate Reprocessing Processes

» Uranium Separations Liquid
Waste Stream — This waste stream includes ~99.5% (by mass) of all materials present in
the SNF prior to dissolution including ~99.5% of the U, ~90% of all fission products
including ~99% of the Cs-137 and ~90% of the Sr-90, a small fraction of the Pu, and
chemicals/acids used to keep those materials in the liquid phase (CH2M HILL 2002,
Johnson 2003), and

» Plutonium Product Cake — The Pu product cake includes the precipitated Pu, ~0.5% of
the U, and ~10% of the fission products, at least half of which are short-lived fission
products and daughters (Johnson 2003).

¢ Before uranium dissolution, reprocessing cannot occur since the SF constituent elements could not be separated by
reprocessing while still in solid form.
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3.2 Which Liquid Wastes Were Produced Directly In Reprocessing?

As described above ‘liquid waste produced directly in reprocessing’ could only have been
created during U dissolution and U separations as those two BPP process steps were the only
steps where reprocessing took place. The liquid wastes produced directly in reprocessing were
separated from the Pu product by centrifugal action.

The Pu product stream was thoroughly rinsed and centrifuged multiple times to remove all traces
of the liquitds produced directly in reprocessing (and the undesirable contaminants contained in
such liquids) from the Pu cake. By the time the cake was transferred to the first Pu
decontamination cycle, any residual liquids produced directly in reprocessing that remained in
the cake would have been diluted by ~1000:1 and would have represented <0.1% of the volume
of liquid created during U dissolution and U separations’, a negligible volume and concentration.
This, the, leads one to the conclusion that the only ‘liquid waste produced directly in
reprocessing’ from the BPP is the liquid waste stream discharged from the U separations process
to the SSTs.

3.3 Which BPP Wastes Are HLW?

For the BPP, it is evident from the preceding discussions that the liquid waste stream discharged
from the U separations process contained “highly radioactive material resulting from the
reprocessing of spent nuclear fuel”. Those wastes therefore meet the definition of HLW set forth
in the NWPA®:

“High-level radioactive waste means:

(A) the highly radioactive matenal resulting from the reprocessing of SNF, including
liquid waste produced directly in reprocessing and any solid material derived from such
liquid waste that contains fission products in sufficient concentrations; and

(B) other highly radioactive material that the NRC, consistent with existing laws,
determines by rule requires permanent isolation.”

The U separations liquid waste stream is therefore identified in Figure 6 as HLW. That waste
stream contained approximately 95% of the fission products important to DOE in determining
the waste disposal pathway, i.e., ~99% of the Cs-137 and ~90% of the Sr-90, the two fission
products that, with their secular equilibrium daughters, account for 99% of the radioactivity in
the Hanford tanks’.

7 Cake volume approximately 10 gallons, moisture content ~30%. Waste from U separations approximately 2400
gallons (GE 1951). On that basis, (10)(0.3)/2400 = 0.1% of liquids produced directly in reprocessing should remain
in the cake after first liquid/solid separation. Each rinse used 30 gallons of water (GE 1951), Assuming 3 gallons of
liquid in the cake (30%) and three separate 30 gallon rinses (including tank rinse), each rinse should reduce the
concentration by a factor of 1J. Morecver, any such liquid would be highly diluted (by a factor of 1000 due to the
three rinses) before the cake was dissolved and transferred.

® This same definition is incorporated by reference into the Atomic Energy Act of 1954 (AEA), as amended, and the
Waste Isolation Pilot Plant Land Withdrawal Act.

?Ba-137m and Y-90 are daughters of Cs-137 and Sr-90, respectively, that are in secular equilibrium, i.e., the half-
life of the parent radioisotopes (Cs-137 and Sr-90) is so much longer than that of the daughters that the radioactivity
of the daughters is essentially equal to that of the parent.
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The liquid wastes produced directly in reprocessing arc part of that waste stream and were not
present in the BPP Pu-related processes that followed U separations.

Accordingly, wastes from the BPP 1 and 2™ decontamination cycles are not HLW. Similarly,
wastes from Pu concentration activities that further processed the product stream from the BPP
in 224-B/T buildings were also not HLW.

4.0 TRU DETERMINATION — Candidate Wastes for Classification as Contact-Handled
TRU

The WIPP Land Withdrawal Act defines TRU as:

“waste containing more than 100 nanocuries of alpha-emitting transuranic
isotopes per gram of waste, with half-lives greater than 20 years, except for (A)
HLW; (B) waste that the Secretary has determined, with the concurrence of the
Administrator, does not need the degree of isolation required by the disposal
regulations; or (C) waste that the NRC has approved for disposal on a case-by-
case basis in accordance with Part 61 of title 10, Code of Federal Regulations”.

The waste streams from the BPP first and second decontamination cycles and the Pu
Concentration Cycle that were carried out in the 224-B/T buildings are currently contained in 11
SSTs along with the decladding waste. Based upon the discussions in Section 3, none of those
tanks contain HLW as defined in the NWPA.

Fission product concentrations'® for the wastes in the 11 SSTs are illustrated in Figure 7. The

0.0001

0.00001-11

Cs-137 Class C = 4.6 Ciflter §r-90 Class C = 7 Cifliter
10 e
= 1+
f o
o Cs-137
£ B
g 0.1 . $r.90
=
L
) 224
_g i c 2C
® 0.01
= ™
&
£
8 0.001~
ks
=
©
e
[+
[
a
I3
AD
.

0.000001+

T404 T410 TAY B21 B202 B203 B4 T2 ' 1-202 v 1-203 ‘ T-204 I

; SST Number
Figure 7. Cs-137 and Sr-90 Concentrations in Candidate TRU Tanks

'* At the present time, Cs-137 and $r-90 together with their daughters in secular equilibrium (Ba-137m and Y-90)
represent ~99% of the fission product activity in the Hanford tanks (Best Basis Inventory in the Hanford TWINS
database).
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two dotted/dashed lines near the top of Figure 7 indicate the Class C concentration limits for Cs-
137 (4.4 curies per liter) and Sr-90 (7 curies per liter)'".

All 11 SSTs would be Class A or Class B solely on the basis of the 10 CFR § 61.55
concentrations related to fission products'?. Based on the fission product content, DOE estimates

that all 11 tanks will result in contact-handled"

transuranic material content for each SST is indicated in Figure 8.

TRU once dewatered and packaged. The

The tanks are grouped in Figure 8 according to the primary origin of their contained wastes from
within or resulting from the BPP. The first eight tanks are all 200-series, 55,000 gallon, SSTs
that contain 224-B/T Pu Concentration Building wastes.

Figure 8. Candidate Contact-Handled Single-Shell Tanks TRU Waste Designation

Tahk Waste A Waste Types TRU Cs-137 | sr80 ...
Volume (kgal). | (See Key Below) {nanocuries/gm) (curies/liter) (curies/liter)
Group | - Single-Shell Tanks Containing 224 Building Waste Rt -
B-201 30 224 824 0.0002 0.002
B-202 29 224 214 0.0001 0.004
B-203 51 224 297 0.000008 0.00009
B-204 50 224 263 0.00003 0.0017
T-201 29 224 754 0.00004 0.0001
T-202 21 224 221 0.00003 0.000003
T-203 37 224 295 0.00002 0.000003
T-204 37 224 243 0.000009 0.000005
Group/ll - Single-SheIi-Tanks Containing 224-Building ‘Waste -
; and 2™ Decontamination Cycle Waste S
T-110 370 22412C . 0.00002 0.00004
T-111 447 224/2C/DW 182 0.0001 0.005
Group Il = Single-Shell Tanks Contajning 1* Decontamination Cycle Waste 2
T-104 | 317 | 1wcew ] 158 | 0.0002 | 0.003
e KEY TO WASTE TYPE DESIGNATION o
Waste Typel Description
1C First Pu Decontamination Cycle Waste from Bismuth Phosphate Plant
2C Second Pu Decontamination Cycle Waste from Bismuth Phosphate Plant
224 224-B/T Plutonium Concentration Building Waste
Cw Coating Removal Waste from Dissolution of the Coating on Spent Nuclear Fuel
DW Equipment decontamination waste from 221-T Plant

"' 10 CFR 61.55, Table 2. That regulation indicates the concentrations in curies per cubic meter. The Class C
concentrations for Cs-137 and Sr-90 are 4400 curies per cubic meter and 7000 curies per cubic meter, respectively.
' The wastes exceed the Table 1 limits in §61.55 for alpha-emitting radionuclides, however, for defense wastes
containing alpha-emitting radionuclides, the TRU definition in the WIPP Land Withdrawal Act are governing.

' Contact dose at the package surface will be less than 200 mR/hour.
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The second group of tanks contain Pu Concentration Building wastes along with wastes from the
BPP second decontamination cycle. T-111 also contains decontamination wastes.

The last group has one tank, T-104. It received BPP wastes from coating dissolution and the first
decontamination cycle.

DOE has used historical information, sampling, and analysis to determine that the 11 SSTs
identified in Figures 7 and 8 are valid candidates to receive a contact-handled TRU designation.
That designation will be achieved through a ROD pursuant to the National Environmental Policy
Act of 1969.
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APPENDIX A — Chemical Reactions for the Bismuth Phosphate Flow Sheet

221B/221T Buildings: Spent Fuel Processing, (Bismuth Phosphate era)

Matal Wasse 17 DECON CYCLE

COATING REMOVAL WASTE, COMBINED

WITH 137 DECON CYCLE WASTE Urannim & 90% of FP WASTE ~ 1% of FP
TO BT 101-108 Yo BT 184109
a2

B Plant: 1945 - 1852
¥ Plact. 1945 1358

2% DECON CYCLE
WASTE < 0.1% FP
ToBT 110 112

T Plant
1952 - 1956

To Reverse Weil

224-BJT Buildings:
Pu Purification Cycle

Pu PRODUCT TO 231-2

Coati
NaAlO2
NaOH
Chemical Additicns NaNO3
+ 388-gallons 26wit% NaNO, | — NaNO2
- 84-gations 50wt% NaOH ! NaSiO3
o : - 300-gallons water | Pu
" ALSt Jacksted Urankam | y
* Fuel Slugs Y Votume:

Removal Waste (C'

1.16 M

1.09 M

0.73 M

0.81 M

0.04 M

1-gram

451 4-grams
795-gattons

« 6,600-pounds of
irradiated fuel elements

T Diesoiver
i g et

{100 to 108°C)

Nots: Uranium Fus! Elements

Remain in Dissolver for Next Step

2 Al + 2NaOH + 3 NaNO3
BAI+5NaOH +3NaNO3+2H20 _____, 8NaAlO2 + 3 NH3

ety 2 N2AIO2 + 3 NaNO2 + H20

NOTE: The BPP flowsheets in Appendix A were developed by Michael Johnson of CH2MHILL Hanford
Group, Inc in December 2003 based upon his review of historical Hanford documents and records as

identified at the end of this appendix.
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

Uranium Dissolution

Chemical Additions

[ + 186-gallons 83wth% H,50,

+ 270-galions water

Chemical Additions
{Repeated 3 times)

» 447 -gallons 60wt% HNO,

« 30-galions 0.385wt% Hg(NO,),

—
i .

{100 t0 115°C)
Note: Mercury catalyzed
dissolution used beginning in 1851

Volume: 3,480-gallons

4.755-gram
2,996 4-kgms.

h

U+8HNO3 —— UQ2(NO3)2 + 6 NO2 (gas) + 4 H20
U+4HNO3 ., UOZ(NO3)2 +2NO (gas) + 2 H20

650-gafion batch transfer to Uranium
Separation / Plutonium Extraction Step
Pu 330-grams
U 563.6-kgs

Py + 8B HNO3 ——e  Pu{NO3M4 + 4 NO2 (gas) + 4 H20
Note: Pu is dissolved and forms Pu nitrate in the +3, +4, and +6 valence state

Uranium Separation / Plutonium Extraction

(Sheet 1)
il
URANIUM
SEPARATION
Mwm

- 81-galions water
+ 12.8-gallons 24wt% BIONO, - 19wt% HNO,
« §3-gallons 73.5wt% H,PO, - 1.5wt% HNO,
- 14.9-gallons 25wt% NaNO,

hemical itign:
= 180-galions water

Chemical Additions !

+ 385-galions water |
- 28.6-gallons 25wt% NaNO2 !
J

L1

I

Precipitator Vessel

{85°C; then cool to 50°C)

e Centrifuge
(Pu Solids
Remain

o

Pu Valence Adjustment
{Convert Pu (i) and (V) to (IV}

{75°C)

3 Pu{NO3)}4 + 4 HIPO4 s

Pu(NO3)3 + NaNO2 + 2 HNO3 ——— Pu (NO3) + NO (gas) + NaNO3 + H20

BIONO3 + H3P0O4 —_—

PuO2(NO3)2 + NaNO2 + 2HNO3 ——=  Py(NO3)4 + NaNO3 + H20

in Bowl)

Pu3(PO4)4 solid + 12 HNO3
BiPO4 solid + H20 + HNO3

DOE/ORP-2004.01
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

Uranium Separation / Plutonium Extraction

g

(Sheet 2)

“Solution Extraction

Chemical Additions

URANIUM < 149-galions 50wt% NaOH
SEPARATION « 746-gallons 30wt% Na,CO,
Extraction Effluent
HNO3 0.15M
H2S04 042M
HIPO4  044M NeIPOL 026 M
From [ NanO3 oMM v 561.1-kgs
Sheel 1 u 561.1-kgs Pu 1.3-grams
Py 1.3-grams Fission >90%
Fission > 90% Products
Praducts
Chemical Additions
- 95-galions 60wt% HNO,
- 6-galions water
J: Py 320gams
Centrifuge u 1.861-kgs
’ Fission less than 10%
{Pu Solids Products
[ Dissolution)

Pu3(PO4)4 + BiPO4 + 15 HNO3 (conc.) ——» 3Pu (NO3)4 + Bi(NO3)3 + 5 H3P0O4

To Single-Sheil
Tanks

To First
Decontamination
Cycle for Pu

First Decontamination Cycle for Plutonium

Sl

¥ DECON
CYCLEFOR PU.

(Sheet 1)

Chemicat Additions
- 8.5-gallons 10wt% NaBiO,
+ 2.7-gailons 10wt% Na,Cr,0,
+» 106-gallons water

Chemical Additions
= $51-galions water
- 7.5-galions 10wt% NaBiO,
* 3-galions 24wt% BIONO, — 10wt%
HNO,
« 8.3-gailons 10wt% Na,CrO,
*3.4-gallons 1.5wt% Zr - 1.5wt% Ce
« 9.5-gallons 65.9wt% H,PO, - Twt%
Na,CrO, - 1.35wt% HNO,

Pu {iV} to Pu (V1)

Oxidation
(45°C)

(Pu remains in solution,
BiPO4, Zr and Ce
precipitated)

Pu(NO3)4 + NaBiO3
BIONO3 + H3PO4

Precipitation

—  PuO2(NO3)2 + BIONO3 + NaNQO3
—+ BiPO4 (solid) + HNO3 + H20
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Chemical Reactions for the Bismuth Phosphate Flow Sheet
First Decontamination Cycle for Plutonium

Chemical Additions
+5.8-gallons t10wt% Na,Cr;0,
» 124-galions water

{Sheet 2)

Centrifuge

To Sheetd

(Solids Remain
in Bowi)

Chemical Additions
+ 12T-gallons 60wi% HNU,

- 30-gallons water
- 7.7-galions H;0, (dissolves
Zr and Ce solids)

—

Centrifuge

Dissolution)

Phosphale insoluble fission
products such as Ce'* and
Zf“

To 1
Decontamination
™ Cycle Waste

(Sheet §)

!

First Decontamination Cycle for Plutonium

™

(Sheet 3)

CYCLEFOR PV

Chemical Additions
- 73-gallons 14wt% (NH,),SIF, (solubitizes
remaining Zr and Nb fission products)
- 87.5-gallons 20wt% Fa{NH,),{SO,),
+ 7.5gallons 24wt% BIONQ, ~ 19wt% HNO,
« 39-gallons 73.5wt% H,PO, — 1.5wt% HNO,

Pu Solutlan
From Sheet 2

Chemicat Additigns

- 120-gallons water

Centrifuge

Pu (V}} to Pu {1V}
Redugtionand i (pySolids Remain
Precipitation in Bowl see sheet 4)

{ : 6 M
(NH4)2S04 0.018 M
“(NH4)251F6 . 0.044 M
NaNO3 -0.009 M
Pu 2.1-grams
U 1.73kgs
Zr and Nb fission
products

To 1
Decontamination
Cycle Waste

{Sheet 5)

PuO2(NQO3)2 + 2 Fe(NH4)2(S04)2 + 4 HNO3 — Pu(NO3)4 + Fe2(S04)3 + 2 NH4NO3 + (NH4)2S04

3 Pu(NO3) + 4 H3PO4 —»  Pu3(PO4)4 solid + 12 HNO3
BiIONO3 + H3PO4 —» BiPO4 solid + H20 + HNO3
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

First Decontamination Cycle for Plutonium
(Sheet 4)

CYCLE FOR PU

Chemical Additions
- 86-gallons 66wt% HNO, To 2
- 6-gatlons water Decontamination
Cycle for Pu

Centrifuge
(Pu Solids
Dissolution)

=1
{ V] 0.045-kgs

From Sheet 3

Pu3(PO4) + BiPO4 + 15 HNO3 (conc.) —— 3Pu (NO3)4 + Bi(NO3)3 + 5 H3PO4

First Decontamination Cycle for Plutonium
(Sheet 5)

o Chemical Additions
» 219-galions 50wt% NaOH

H3 ivd _ Ll PO4 ;
| Fe2(S04)3° 0.018M 5 05 M
Cr(NO3)3  0.0046 M NO3 15M
(NH4)2S04 0.018 M SiF6 0.031 M
(NH4)2SiF6 0.044 M Na 206 M
NaNO3 0.008 M Pu 4.6grams
Pu 2.1grams Phosphate insoluble fission u 1.82-kgs
U 1.73-kgs | products such as Ce™ and Fission products less than 10%
(Ru™8, Ce'¥  Zr%, Sr%, and Cs'7)

L'l

[ To single-Sheh Tanks |
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

Second Decontamination Cycle for Plutonium

{Sheet 1)
ey, £ 0

CYCLE FORPY

Chemical Additions
+ 680-galions water
- 7.6-gallons 73.5wt% H,PO, -
1.5wt% HNO,

" Chemical Additions
- 9.8-gallons 10wt% NaBiO,
- 3.1-gallons 10wt% Na,Cr,0,

Precipitation
r——'{ To Sheet 2

{(Puremains in
Pu (IV) to Pu (V1) sl tien)
Oxidation

{45°C)

Decontamination ”i:yc ej

Pu(NO3)4 + NaBIO3 —» PuO2(NO3)2 + BIONO3 + NaNO3
BiONO3 + H3PO4 —+  BiPO4 (solid) + HNO3 + H20

Second Decontamination Cycle for Plutonium
(Sheet 2)

T2 Decontamination Waste >

Chemicai Additions
« 114-gallons water

CYCLEFORPU

HNO3  1OM 5 —
N32Cr207 0.001 M J To Sheet 3
NaNO3 0.003 M

From Centrifuge Pu 324-grams
Sheeot 1 (Solids Remain U 0.18-grams

in Bowl)

! hemical Addition:
| « 50-gallons 60wt% HNO,
« 6-gallons water e o 5

BiPO4 0.146 M
HNO3 882M To 2n¢
Pu 0.6-grams | Decontamination

Cycle Waste
Centrifuge {Shest 5)
R R () =t » ({Solids -

Dissolution)

o

P =
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

CYCLE FOR Py

(Sheet 3)

HNO,

HNO,

Chemical Additions
+ 83-galions 14wt% (NH,),SIF,
« 80-gallons 20wt% Fe(NH,),(SO,),
* 6.8-gallons 24wt% BiONO, — 19wt%

* 35-galions 73.5wt% H,PO, - 1.5wt%

Pu Solution
From Sheet 2

Pu (V1) to Pu (IV)

> Reduction and
Precipitation

Chemical Additions

+ 150-gallons water

DOE/ORP-2004-01

Second Decontamination Cycle for Plutonium

CrNO3)3  0.002M
(NH4)2S04 0.015M |
(NH4)2SiF6 0.038 M
NaNO3 0.004 M
NH4NO3 003 M
Pu 0.7-grams
U None

b

I].

——

Centrifuge
(Pu Solids Remain

! in Bowl see sheet 4)

To 2~
Decontamination
Cycle Waste

(Sheet 5)

PuO2(NO3)2 + 2 Fe(NH4)2(S04)2 + 4 HNO3 — Pu(NO3}4 + Fe2(S04)3 + 2 NH4NO3 + (NH4)2504

3 Pu(NO3M +4 H3PO4 —»  Pu3(PO4M solid + 12 HNO3

BIONO3 + H3PO4 —»

BiPO4 solid + H20 + HNO3

Second Decontamination Cycle for Plutonium

f! ‘HEnﬁum 5@‘ E:)'

Chemical Additions

= 67-gallons 66wt% HNO,

« 6-gallons water

l‘

Centrifuge
(Pu Solids

FEomiShestd §= Dissolution)

Pu3(PO4}4 + BiPO4 + 15 HNO3 (conc.) ——» 3Pu (NO3)A + Bi(NO3)3 + 5 H3PO4

(Sheet 4)

HNO3 746 M
Pu 323-grams
u 0.18-grams

To 224
Concentration
Building
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

Second Decontamination Cycle for Plutonium

2% DECON

CYCLEFORPU '

BiPO4 0146 M
HNO3 9.82M
Pu 0.8-grams

Tyt |

| CriNO3)3 - 0.00 =

(Sheet 5)

{NH452504 0.015M
(NH4)2SiFB' 0.036 M
NaNO3 0.004 M
NHANO3  0.03 M
Pu 0.7-grams
U None

| S

7| - 174-galions 50wt% NaOH

Chemical Additions

LA 4
S04 0.038 M !
SiF6 0.026 M l
NO3 0.99 M
Na 1.60 M

Fission products jess than 0.1%

!
Pu 1.3-grams |
{ Ru™®, Ce™*, Z*%, S, and Cs'¥) i

| Tosingle-Shell Tanks |

Bismuth Phosphate Cross-Over:
Pu (IV) to Pu (VI) Oxidation

From 221 Plant 2™
Decontamination
Cycle for Pu

7.06M

HNO3
Pu 323-grams
U 0.18-grams |

Chemical Additions
- 86-galions water
* 32.8-gailons 3.9wt% NaBiO, -
1.4wt% Na,Cr,0,

Pu (V) to Pu (VI} Oxidation
(45°C)

e TP b s s
- BIPO4
Precipitation

Pu(NO3)4 + NaBiO3 — PuO2(NO3)2 + BIONO3 + NaNO3
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

Bismuth Phosphate Cross-Over:
BiPO4 Precipitation (sheet 1)

(1) o

Chemical Additions Chemical Additions
» 175-gallons water * 90-gallons water
* 5.2-gallons 73.5wt% H,PO, -
1.5wt% HNO,

| Oxidation "H3PO4 ‘0.09M
S Na2Cr207  0.005M
BiPO4 Precipitation Centrifuge Pu 322-grams
. 2 (Solids Stay in
{75°C digest; cool to 35°C) Bowl see sheet 2)
(Removes Zr and Nb Fission
ProAUTIE) To Lanthanum Fluoride

By-Product (sheet 1)

BIONO3 + H3PO4 — BiPO4 solid + HNO3 + H20

Bismuth Phosphate Cross-Over:
BiPO4 Precipitation (Sheet 2)

m@&g Precipitatio} <4
) rws——,

Chemical Additions
- 89-gallons 60wt% HNO,

Centrifuge * 224 Waste Solution |
{Solids Dissolution R AR
from sheet 1) HNO3 11.7M
BiPO4 48.6 gmiL
Pu 0.4-grams J
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

Lanthanum Fluoride By-Product:
LaF3 Precipitation (sheet 1)

LaF3 Precipitatioc)

d

(TR >
R

Chemical Additlons
« 176-galions water
» 20.5-gallons 5wi% KMnO,
«23-pounds HF
+ 23.5-gallons 10wt% La salt -

Chemical Additions
~ 60-gallons 8wt% HNO,

10 wit% HNO3

LaF3 Precipitation |

(Removes La and Rare
Earth Fission Products) |

Centrifuge
(Solids Stay in
Bowi to Sheet 2)

DOE/ORP-2004-01

 Na2Cr207  0.005 M

001 M
0.19M
001 M
346-grams

,r To Lanthanum

1 Fluoride By-Product

| (sheet 4)

La(NH4)2(NO3)5 + 3 HF —» LaF3 + 2NH4NO3 + 3 MNO3

Lanthanum Fluoride By-Product:
LaF3 Precipitation (sheet 2)

N T

LaF) Precipiator

JE—

| PR

Chemical Additions
+18-galions 60wt% HNO,

Chemical Additions
« 15-galions Swt% KMnQO,

Chemical Additions
+30-galions 6wt% HNO,

* 8-galions 1.25wt% Na,Cr,0,

* 10-pounds HF

+ 180-gallons water

r

LaF3 Solids Centrifuge
Rework ry : .
Centr;fuge Hewerk S (Solids Stay in
Bowl to Sheet 3
(Solids Removal From Sheet 1) HNO3 12M )
LaF3 4.72 gmil.
Na2Cr207 0.0t M
KMnO4 0.02 M
HF 029 M

A-100f 13
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

Lanthanum Fluoride By-Product:
LaF3 Precipitation (Sheet 3)

Chemical Additions
« 240-gallons water

{

Centrifuge
(Solids Removal from Sheet 2)

LaF3 4.07 gm/iL
Pu 0.2-grams

Lanthanum Fluoride By-Product:
Pu (VI) to Pu (IV) Reduction and Precipitation (sheet 4)

Chemical Additions Chemical Additions Chemical Additions
« 33.4-gallons H,C,0, Second Precipitation « 58-galions 6wt% HNO,
» 66-pounds HF * 6.4-gallons 10wt% La Sait
« 6.4-gallons 10wt% La sait

Third Precipitation
+ 3.2-gallons 10wt% La

Saits
LaF3 Precipitation
(from sheet 1) A ’
[ PuF4 / 2-LaF3 Centrifuge
Precipitation . (Pu/la Solids MA(NO3)2  0.01M

Stay in Bow to H2C204  0.025M

Metathesis) Cr(NO3)3  0.006 M

. N NH4NO3  0.005M

Solution Recycled for Two Additional H2S04 0.004 M
Precipitation Steps Pu 0.7-grams

2 HNO3 + H2C204 + PuO2(NO3)2 — Py(NO3}M + CO2 (gas) + 2 H20
Pu(NO3)4 + 4 HF ~— PufF4 + 4 HNO3
2 La(NH4)2(NO3)5 + 6 HF —+ 2LaF3+ 6 HNO3 + 4 NH4NO3

A-110f13
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

Plutonium Metathesis (sheet 1)

Chemical Additions
= 130-galions water
« 7-gallons 34wt% KOH

Metathesis Digest
(80°C for 1.5-hours) ’
] Centrifuge

{Pu Solids stay in
bowl to Sheet 2)

Chemical Additions
« 78-gallons water
« 32-gallons 50wt% KOH

4
Centrifuge
(Pu / La Solids from
Pu Reduction &
Precipitation)

4.87-gm
0.077 M
KOH 3.0M

Pu 345-grams

PuF4 solid + 4 KOH —— Pu(OHM solid + 4 KF
2 LaF3 solid + 6 KOH— 2 La(OH)3 solid + 6 KF

» 4.5-gallons water
*» 2.4-gallons 60wt% HNO,

A

Centrifuge
(Pu Solids Dissolution: — e :
from Sheet 1) ‘La(NO3)3  053M
KNO3 0.16 M
Pu(NO3M4 0.054 M
Pu 345-grams

Pu(OHM solid + 4 HNO3  —— Pu(NO3)4 +4 H20
La(OH)3 solid + 3 HNO3 — La(NO3)3 +3 H20

A-120f 13
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

224 Building Waste

Chemical Additions
« 185-gatlons 50wt% NaOH

f G HNO3 M
HNO3 11.7M LaF3 4.07 gm/L
BiPO4 48.6-gmiL Pu 0.2grams
Pu 0.4-grams
- - Mn 0.33
H2C204 0.025 M C204 129 .
CriNO3)3 0.006 M NH4 0.12
X oo NH4NO3 0.005M S04 0.35
e DB P ECT T V ] H2S04 0.004 M Pu 1.4-grams
NHANO3. 0.001 M Pu 0.7-grams Less than 0.001% of
KNO3 0.004 Fission Products that
KF 0.032 entered with spent fuel to
| Pu 0.1-grams 221 Plant

r__l

{ To Single-Shell Tanksj

References for Appendix A Flowsheets:

HW-10475-C, 1944, Hanford Technical Manual Section C, General Electric Hanford Atomic
Products Operation, Richland, Washington

HW-23043, 1951, Flow Sheets and Flow Diagrams of Precipitation Separations Process,
General Electric Company, Richland, Washington

HW-26365, 1952, Brief Summary of Separations Processes, General Electric Company,
Richland, Washington
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APPENDIX B — Bismuth Phosphate and PUREX Process Waste Stream Characteristics

Table B-1. Comparison of Bismuth Phosphate and PUREX Process Waste Streams

Waste Stream Gross Beta Gross Gamma Sr-90 Cs-137 Waste Waste Batch Comment
Radioactivity | Radioactivity uCi/ml pCitmi Batch (gallons /U
pCifmti uCi/ml Yolume Ton
(gallons)"
T ; i # e 2 iy ey SR S EES . i
221-T/221-T Bismuth Phosphate Plant and 224-T / 224-B Pu Concentration Processing Wastes :
Uranium Separations Metal 127 22 Not Reported Not 2380 3840 Average of three samples taken
Waste Reported in 1947, Fission products in
Metal waste had decayed for | td
2 years; see Table B-2.
Uranium Separations Metal | Not Reported Not Reported 0.59 573 Not Average Cs and Sr
Waste Reported concentrations in Metal waste
after U removal in the TBP
Plant; sce Table B-3
First Pu Product 0.39 0.22 0.0058 0.15 2822 4551 Average fission products
Decontamination Cycle concentrations in 1C/CW
(1C) Waste mixed with waste; see Table B-3.
Coating Removal Waste
W)
Second Pu Product 0.0018 0.003 Not Reported Not 2090 3370 Average fission products
Decontamination Cycle Reported concentrations in 2C waste;
(2C) Waste see Table B-2
224 Pu Product 0.14 0.03 Not Reported Not 2200 3550 See HW-10728, page 9, 1948,
Concentration Building Reported Process Waste Dara - 200
Waste Areas, Letter from R. S. Bell
1o file dated August 12, 1948,
General Electric Company,
Richland Washington
PUREX First Cycle Raffinate
Waste Stream Gross Beta Gross Gamma Sr-90 Cs-137 Waste Waste Batch Comment
Radioactivity | Radioactivity pCi/mi pCi/mi Batch (gallons /U
nCi/mi puCi/ml Yolume Ton
(gallons)
PUREX 1WW Not Reported Not Reported 5,300 5.100 100 100 HW-52824, page 7, 1957,
(concentrated agueous | Ultimate Disposal of PUREX
waste from 1™ cycle solvent Wastes, General Electric
extraction before Company, Richland
concentration and | Washington.
neutralization; after [-year (1957 PUREX Flowsheet for
decay) processing 600 MWD / ton
] natural U fuel)
PUREX 1WW Not Reported Not Reported ~ 218,800 ~12,700 657.4 41.1 ARH-214, 1968, PUREX
(concentrated aqueous {includes Sr* (assuming Chemical Flowsheet
waste from 1* cycle solvent | and Sr*% 16-tons Processing Aluminum Clad
extraction after sugar Urantum Uranium Fuels, Atlantic
denitration, concentration processed Richfield Hanford Company,
and neutralization) per batch) Richland Washington.
(1968 PUREX Flowsheet for
processing 600 MWD/ton
natural U fuel; includes
internal recycle of wastes and
sugar denitration of | WW)

' Bismuth Phosphate Process waste volumes are from HW-23043, 1951, Flow Sheets and Flow Diagrams of Precipitation
Separations Process, General Electric Company, Richland, Washington
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Preface

Although historically the Department of Energy (DOE) has managed wastes within the Hanford
tank farms as high-level radioactive wastes (HLW) as a matter of operations management policy,
DOE has long maintained that, based on origin, process history, and radiological characteristics,
the wastes in any specific tank may actually be HLW, transuranic waste (TRU), or mixed low-
level waste (MLLW). DOE, therefore, has planned to appropriately designate wastes into one of
those categories once the wastes are ready for retrieval for treatment and disposal.

Accordingly, the DOE Office of River Protection (ORP) identified 11 single-shell tanks (SSTs)
that contain wastes from the Bismuth-Phosphate Process (BPP). The BPP, the first production-
scale spent nuclear fuel (SF) reprocessing process ever used, was deployed during the Manhattan
Project (World War II) to separate plutonium from SF. The BPP was only used at Hanford and
was replaced 50 years ago by more efficient solvent extraction reprocessing processes, i.e.,
REDOX and PUREX. An important feature of the BPP relative to waste designation is that it
was a batch process, a feature that allows ORP to clearly distinguish where SF existed (or did
not exist) within the process. The BPP used chemical additions to selectively dissolve and
precipitate plutonium compounds so that the plutonium could be separated from other SF
constituents by liquid/solids separations via centrifugation. Multiple water washes each followed
by centrifugation ensured very high degrees of solids separation from process liquids, e.g.,
separation of plutonium precipitates from liquids produced directly in SF reprocessing.

The BPP created HLW that will be treated in the Waste Treatment Plant currently under
construction at Hanford and subsequently disposed of in the national repository. The BPP also
produced waste streams that are not HLW by origin as those wastes were not produced during
the reprocessing of SF. The fact that the wastes are not HLW is confirmed by waste fission
product concentrations that are orders of magnitude less than those the U.S. Nuclear Regulatory
Commission requires to be disposed of in a geologic repository (10 CFR Part 61, Low-Level
Radioactive Waste Disposal).

This document explains the BPP and identifies which BPP steps produced HLW and which did
not on the basis of where SF reprocessing actually took place within the series of BPP batch
treatment steps. As a result, this document provides a technical and regulatory basis for DOE-
ORP to determine that wastes from the BPP that are now contained in 11 Hanford SSTs (B-201,
B-202, B-203, B-204, T-201, T-202, T-203, T-204, T-104, T-110, and T-111) are TRU due to
waste origin and confirmed by radionuclide content. This document was developed in full
consideration of extensive technical evaluations of historical BPP and tank farm source
documents and records that were performed by the current Hanford tank farm contractor, CH2M
HILL Hanford Group, Inc. CH2M HILL’s evaluations included historical records and process
information produced by Hanford site contractors that operated the BPP over its 1945-1954
operating history. Information derived from those historical documents is consistent with the
radioactive and chemical characteristics of the wastes in the 11 SSTs. Accordingly, this
document is believed to provide a reasonable and sound basis to support a DOE-ORP
determination that the wastes in the 11 SSTs identified above are TRU. Once those wastes are
put into a suitable form for disposal, appropriately packaged, and characterized in a manner that
conforms to the Waste Isolation Pilot Plant (WIPP) waste acceptance criteria and permit
requirements, those wastes should be suitable for disposal of at WIPP.
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Executive Summary

A diversity of Hanford’s tank waste generation operations over the past 60 years has led to large tank-to-
tank differences in radioactive material concentrations. Understanding how and why these differences
occurred is important to reaching sound waste management decisions. Of particular interest are wastes
generated from the Bismuth Phosphate Process (BPP), the first ever spent nuclear fuel (SF) reprocessing
and plutonium (Pu) recovery process. That is, in part, because wastes generated by several BPP process
steps are candidates for a transuranic waste (TRU) determination as illustrated and discussed below.

The BPP, unlike later Hanford solvent extraction-based reprocessing approaches (i.e., REDOX and
PUREX), consisted of a series of individual batch processes which selectively dissolved and precipitated
specific materials to recover Pu. It achieved thorough liquid/solids separation via centrifugation and
multiple water rinses of the centrifuge solids cake, thereby removing liquids and soluble materials from
the cake. Each batch process step resulted in an extensive and selective separation of the process wastes
from the process product streams. As a result, out of the five distinct BPP process steps (coating
dissolution, U dissolution, U separation, 1% decontamination cycle for Pu, 2" decontamination cycle for
Pu,), only two involved SF reprocessing: U dissolution and U separations.

221B/224T Buildings - Bismuth Phosphate Process 224-BIT Buildings l
i = || Pu Concentration
COATING l URANIUM ] URANIUM 15T DECON 240 DECON
DISSOLUTION | DISSOLUTION | SEPARATION CYCLE FORPU CYCLEFORPU o
Clad SF De.Clad SF Dissolved SF Pu B
L£A | | £ ] | IJ
\ 4 v 6
Waste HLW Waste Waste

The coating removal process did not create high-level waste (HLW) because it only dissolved the
aluminum coating leaving the SF intact. That process did not dissolve SF and its wastes were mildly
contaminated.

High-level waste (HLW) including all liquids produced directly in the reprocessing of SF existed only
within the U dissolution and U separation processes. Acids introduced during U dissolution dissolved the
SF, placing the Pu, the U, and all of the fission products in solution. The U separation processes then
selectively precipitated the Pu, leaving the U and fission products in solution.

The liquid waste from U separations contained over 99.5% of the SF constituent elements including
>99.5% of the U, ~99% of the Cs-137, and ~90% of the Sr-90 (DuPont 1944). The liquid and solid
wastes produced during U dissolution and U separation therefore fall squarely within the definition of
HLW as set forth in the Nuclear Waste Policy Act of 1982 (NWPA). The extensive liquid/solids
separations and multiple rinses conducted during U separations assured that any liquid wastes produced
directly in reprocessing were discharged as liquid wastes and did not follow the Pu precipitate into the 1
or 2™ decontamination cycles or beyond.

The Pu precipitate, once triple rinsed, contained >99.5% of the Pu, <0.5% of the U, and ~10% of the
fission products. At least half of the fission products were short-lived isotopes that decayed to deminimis
levels within 1-2 years. Because the SF constituent elements were separated during U separations, no SF
was present in the subsequent decontamination cycles. Accordingly, wastes from the 1¥ and g
decontamination cycles and Pu concentration process are not HLW based on the NWPA HLW definition.
The low fission product concentrations in those wastes is consistent with a non-HLW designation. It is

it



therefore DOE’s position that, on the basis of origin and content, the wastes in the 11 SSTs that received
the wastes from coating removal, the 1* and 2™ decontamination cycles, and Pu concentration (T-104, T-
110, T-111, B-201 through B-204, T-201 through T-204) are not HLW.

Moreover, the wastes in those 11 SSTs meet the definition of transuranic waste set forth in the NWPA
and the Waste Isolation Pilot Plant (WIPP) Land Withdrawal Act of 1996 and are, therefore, candidates
for disposal at WIPP in New Mexico. DOE’s formal determination that the wastes are TRU would occur
via Record of Decision (ROD) in accordance with the National Environmental Policy Act of 1969
(NEPA). Based on that ROD, the wastes would be retrieved, dewatered, packaged, certified, and then
disposed of as TRU at WIPP. Once dewatered and packaged, wastes from all 11 SSTs will be contact-
handled, exhibiting package surface dose rate less than 200 mR/hour.

v



Basis for Designating Certain Hanford Tank Wastes as TRU
1.0 BACKGROUND - Hanford Wastes Vary Significantly Tank-to-Tank

Hanford’s 149 single-shell tanks (SSTs), 28 double-shell tanks (DSTs), and 60 miscellaneous
underground storage tanks (MUSTs) collectively store ~54 million gallons of radioactive mixed
defense wastes containing ~190 million curies of radioactivity. The wastes in those tanks have
varying origins. For example, although extensive spent nuclear fuel (SF) reprocessing operations
were conducted at Hanford, not all tank wastes originated during the reprocessing of SF. Tank
wastes were produced by a number of Hanford defense-related operations associated with
removing cladding from SF, purifying the plutonium (Pu) product, decontaminating
equipment/facilities, and performing laboratory analyses. Rather than being the actual
reprocessing of SF, these operations occurred prior to, following, or incidental to SF
reprocessing. Such diversity in Hanford’s tank waste generation operations resulted in large
tank-to-tank radioactive material concentration differences. Understanding these differences is
important to sound waste management decisionmaking. The magnitude of the large tank-to-tank
radionuclide concentration differences are graphically and numerically illustrated in Figures 1
and 2, respectively. For example, the five tanks' with the highest inventories of radioactive
materials in Figure 1 collectively contain ~ 50 million curies whereas the 10 tanks® with the
lowest radioactive material inventories collectively contain less than 5 thousand curies; this is a
factor of 10,000 difference. Furthermore, specific radionuclide concentrations can vary by
factors greater than 1 million from tank-to-tank as illustrated in Figure 2 for Cs-137 and Sr-90,
the two most prominent radionuclides in the tanks.

24,000,000
20,000,000
NOTE: This bar graph indicates the total curies contained in
each Hanford DST and SST based on the Best Basis inventory.
. Font size limitations prevent listing the actual tank numbers on
th is of this fi 3
S 16,000,000 bbbl e
j
@
[«%
‘3 12,000,000
s
o
]
‘S 8,000,000
—
4,000,000
0

SO RPR PP P RPEPLP L PRI PR P PP T LSS EOP

Hanford Tanks Ordered By Total Curie Content

Figure 1. Radionuclide Inventories in the Hanford Tanks Span Over Four Orders of Magnitude

! In order of curie inventory, high to low, the tanks are AZ-101, AZ-102, AY-102, A-105, and AX-104.
2 Not ordered by curie inventory, the tanks are B-201, -202, -203. -204; T-201, -202, -203, - 204; and U-203 and
U-204.
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Source: Best Basis Inventory in the TWINS Database

There are several reasons why there is such a wide range of fission product inventories in the
Hanford tanks. First, while some tanks received highly radioactive wastes produced during the
reprocessing of spent nuclear fuel, other tanks did not. Second, the Bismuth Phosphate Process
(BPP), the world’s first production-level reprocessing process which was carried out at Hanford
during the Manhattan Project starting in 1944, created large quantities of relatively low-curie
waste compared to the waste produced by later, substantially more efficient processes such as
REDOX and PUREX. Third, a 1960s/70s Hanford tank waste campaign extracted large
amounts of Cs-137 from liquids in most Hanford tanks and Sr-90 from wastes in the A and AX
farm tanks. That campaign reduced the collective Hanford tank farms’ fission product content by
approximately 40%°. Fourth, tank capacities vary from 55,000 gallons to over 1 million gallons
and tanks are filled to varying degrees.

Cs-137 Sr-90
(Cilliter) Tank (Ciniter) Tank
| Highest Concentration ~1.9 AX-104 ~79 AX-104
Lowest Concentration 0.00001 T-204 <0.000003 T-202
Ratio (High/Low) 200,000 30,000,000
Figure 2. Highest and Lowest Cs-137 and Sr-90 Concentrations in Hanford Tanks
Source: Best Basis Inventory in Hanford TWINS Database

This variability in waste sources and concentrations has led the Department of Energy (DOE) to
consider the origin and the characteristics of wastes in each tank in planning its treatment and
disposal strategies. Some examples of wastes discharged to tanks that did not originate directly
during the reprocessing of spent nuclear fuel include:

» Decladding wastes resulting from dissolving the metallic cladding (coating) from the spent
nuclear fuel in order to expose the actual fuel to reprocessing acids.

» Wastes from processes used to clean and/or concentrate recovered Pu product materials in
order to achieve requisite Pu purity levels for weapons use.

» Laboratory wastes resulting from the sampling and analysis of various process and waste
streams resulting from Hanford operations.

» Wastes from the cleanup of contaminated facilities and/or equipment.

Regardless of the characteristics or origin of the waste in any given tank, as a matter of policy,
DOE manages the Hanford tank farm wastes as high-level radioactive wastes (HLW) while those
wastes are stored in the tanks. This does not mean that DOE classified the wastes as HLW but
rather, that DOE employs an appropriately conservative management practice to ensure that the
highest levels of safety and best management practices are in place during the storage, retrieval,
and handling of the Hanford tank farm wastes.

3 The cesium and strontium were converted to cesium chloride and strontium fluoride and encapsulated. The
campaign was undertaken to reduce the decay heat load on the tanks, however, beneficial uses for the capsules were
sought and many capsules were deployed on commercial and government initiatives.
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In the sections that follow, the BPP is described with a focus on determining (a) when SF was
present such that the “reprocessing of spent nuclear fuel” actually occurred in a process, (b)
which BPP processes created “liquid waste produced directly in reprocessing [of SF]”, and (¢)
which BPP processes appear to have resulted in solid materials with “fission products in
sufficient concentrations” to warrant permanent isolation. The BPP is compared and contrasted
as appropriate with the PUREX process for the simple reason that most people think of the
PUREX process when they think of reprocessing. PUREX was used across the DOE weapons
complex for Pu and uranium (U) recovery. It was used in the U.S. on a limited basis for
commercial reprocessing. Finally, PUREX is used internationally for commercial and defense
reprocessing purposes (PNNL 1998). Conversely, the BPP was an earlier process used only at
Hanford in the U.S. government’s first production-level campaigns to recover Pu for defense
purposes. It processed less than 8% of the SF reprocessed at Hanford.

2.0 BISMUTH PHOSPHATE PROCESS

As illustrated in Figure 3, the BPP* was carried out in 221-T plant from 1944 to 1956 and in 221-
B plant from 1945 to 1952. As the first reprocessing process ever used at production levels to
separate Pu from SF, it was conceived with an emphasis on time and purpose rather than
efficiency. The BPP was a batch process. It deployed a complex chemistry that selectively
dissolved and precipitated targeted chemical compounds such that simple liquid/solids
separations equipment (centrifuges) could isolate Pu from the other materials in the spent fuel as
well as materials introduced in the BPP. To place the process in perspective, the government’s
objective was to separate the one part Pu produced in the fission process from the roughly 10,000
parts of U and fission products that it was dispersed amongst in the SF.

The BPP was quite different from successor reprocessing processes. For example, its sole
purpose was to recover Pu. Uranium was discharged as a waste. Conversely, REDOX and
PUREX recovered Pu and U, each as a separate product. Also, REDOX and PUREX were
continuous solvent extraction processes which used a small fraction of the chemical additives
that the BPP required for separations. As a result, the BPP created over 200 times more waste
than PUREX per ton of U fuel processed. The BP U Separations process created approximately
~3800 gallons of high-level

waste per ton of U (GE 195])  BismuthPhosphate

while PUREX created ~40 T-Plant
gallons per ton (ARHCO 1968).
This resulted in Hanford’s B-Plant

PUREX wastes having
substantially  higher  fission
product concentrations than BP
wastes. For example, wastes
discharged from the BP U Pl 4
Separations process, the BP 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995

waste stream with the highest
fission product concentrations, Figure 3. Operating Time Frames for Spent Nuclear Fuel
Reprocessing Processes at Hanford

REDOX

PUREX

* The BPP flowsheets are provided in Attachment A and comparisons between the BPP and the PUREX process
wastes are provided in Attachment B.
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Figure 4. Generalized Bismuth Phosphate Process Flow Diagram
Source: Johnson 2003.

were reported to have Cs-137 concentrations of approximately 60 Ci/m® (GE 1955), < 0.5% of
the 13,000 Ci/m> Cs-137 concentrations in PUREX 1% cycle raffinate wastes after neutralization
(ARHCO 1968).

Figure 4 depicts the major BPP steps. The discussion that follows traces the SF, the Pu product,
and the process wastes through the BPP [Note that the numbering of the subsections that follow
correspond to the numbers within each outlined block in Figure 4]. The following discussions include
general information regarding the chemical processes used. More detail regarding the BPP
chemistry and mass flow information can be found in Attachment A.

2.1 Coating Dissolution (Decladding — Figure 4, Block 2.1)

Prior to the actual reprocessing of SF, the aluminum cladding (or coating) had to be removed to
expose the U to the acids that would be used to dissolve it. A boiling sodium nitrate/sodium
hydroxide solution was used to dissolve cladding. While virtually all of the radioactive fission
products remained within the intact spent fuel matrix, small amounts of radioactive materials at
the surface of the fuel slugs entered decladding solutions. Decladding operations are considered a
“head end” process and not part of spent fuel reprocessing since the spent fuel remained intact
throughout the decladding process. The decladding wastes were subsequently combined with 15
cycle Pu decontamination waste (discussed in Section 2.3) to use the excess sodium hydroxide in
the decladding wastes to neutralize acids in the 1% cycle decontamination wastes.

2.2 Uranium Dissolution and Uranium Separation (Figure 4, Block 2.2)

Following decladding, the U fuel slugs were dissolved in nitric acid. Once dissolved, water and
sulfuric acid were added to convert the uranyl nitrate to uranyl sulfate. Next, bismuth nitrate and
phosphoric acid were then added and a bismuth phosphate carrier was formed that extracted Pu
from solution as a precipitate. The uranyl sulfate remained in solution along with nearly all of the
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cesium and approximately 90% of the strontium (CH2MHill 2002). The bismuth phosphate
carrier and Pu were then precipitated as a filter cake via centrifuging, the filter cake was rinsed
with water and re-centrifuged three times to remove any waste liquids and soluble fission
products that may have been initially entrained in the filter cake, and then the Pu cake was
transferred to the first Pu decontamination cycle (GE 1951).

Approximately 10% of the fission products that were dissolved with the U stayed with the Pu
cake when it moved from U separations to the first Pu decontamination cycle. In addition to
strontium, substantial quantities of short-lived® fission products, such as zirconium-95 (Zr-95)
and niobium-95 (Nb-95), were co-precipitated.

2.3 Plutonium Decontamination (Figure 4, Block 2.3, 1* and 2™ Decon Cycles) .

In the first Pu decontamination cycle, the Pu was oxidized to the +6 valence state via the addition
of sodium bismuthate and sodium dichromate. Sodium bismuthate, phosphoric acid, zirconium
nitrate, and cerium nitrate were added to precipitate bismuth phosphate and fission products
(primarily strontium, cerium, and zirconium). The bismuth phosphate and fission product
precipitate were centrifuged to separate them from the Pu which remained in the liquid phase.
Following separation, the Pu in the liquid phase was reacted with bismuth subnitrate and
phosphoric acid to produce a bismuth phosphate carrier and co-precipitate plutonium phosphate.
The bismuth phosphate carrier and plutonium phosphate solids were separated from the liquids
by centrifugation. The plutonium phosphate solids were water washed and centrifuged three
times. The bismuth phosphate and plutonium phosphate solids were then dissolved in nitric acid,
forming plutonium nitrate and bismuth nitrate in solution. This solution was then transferred to
the second decontamination cycle where the first decontamination process steps (except for
zirconium nitrate and cerium nitrate addition) were repeated to further purify the Pu product.

2.4 Plutonium Concentration _Building (224-B/T) Wastes (Figure 4, Block 2.4)

The Pu from 221-B/T plants was transferred to the 224-B/T Plutonium Concentration Building to
remove the bismuth phosphate and residual fission products which were essentially all short half-
life contaminants. The Pu solution was received at 224-B/T in a +4 valence state. It was first
oxidized with sodium bismuthate to a +6 valence state. Phosphoric acid was added to precipitate
bismuth phosphate along with residual Zr-95 and Nb-95 fission products, which were then
removed by centrifugation leaving the Pu in solution. Hydrogen fluoride and lanthanum fluoride
were added to precipitate remaining fission products leaving the Pu in solution. Hydrogen
fluoride and lanthanum salts were then added to create lanthanum fluoride and plutonium
fluoride solids which were separated by centrifugation. The lanthanum fluoride and plutonium
fluoride solids were reacted with potassium hydroxide to produce lanthanum hydroxide and
plutonium hydroxide. The lanthanum hydroxide and plutonium hydroxide solids were reacted
with nitric acid to produce the high purity Pu nitrate/lanthanum nitrate product.

5 Zr-95 has a 64-day half-life and Nb-95 a 35-day half-life. In addition to the Zr-95, other phosphate insoluble short-
lived fission products such as Ce-144 (~284 days) were removed to achieve the desired plutonium purity and
handling characteristics. The fission products of concern relative to long-term waste management and disposal are
Cs-137 (~30 years) and Sr-90 (~29 years) which together with their daughters, Ba-137m and Y-90, account for
~99% of the curies in the Hanford tanks at the present time.
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Targeted radionuclides for removal were primarily short-lived fission product and daughter
isotopes of zirconium, cerium, lanthanum, ruthenium, praseodymium, and yttrium (DuPont
1945), many of which were difficult to physically separate from the Pu via precipitation
processes. Thus, multiple precipitation steps were used in the first and second Pu
decontamination cycles and the Pu Concentration Building to separate these short-lived fission
products from the Pu product.

3.0 CLASSIFICATION OF TANK WASTES FROM THE BISMUTH PHOSPHATE
PROCESS

Although the BPP is referred to using the generic term ‘reprocessing’, the BPP actually consisted
of batch chemical process operations. Unlike the later solvent extraction processes (REDOX,
PUREX) which were continuous flow and continuously connected, each operation within the
BPP took place on a batch basis. Figure 5 illustrates a typical BPP process step. Feed material
enters a process tank. The feed could consist of a re-dissolved solids (such as SF or a Pu cake)
from a centrifuge or it could be the liquid phase from a centrifuge as illustrated in Figure 5. In
either case, chemical additives (such as those listed in Section 2) are used to selectively keep
certain chemical species in solution and to precipitate other species. The mixture is then
transferred to a centrifuge where the solids are separated from the liquids by centrifugal force.
The liquids are discharged from the centrifuge as it spins and the solids are retained. The tank
where the feed and additives were mixed is then rinsed with water to ensure all precipitates are
removed. Clean rinse water is sprayed onto the solids in the centrifuge (~3 parts water to 1 part
solids) while it operates to replace any process liquids that may have been entrained in the solid
cake. The centrifuge is operated two cycles to de-water the cake. Water is again sprayed onto the
solids in the centrifuge in a second cake rinse (~3 parts water to 1 part solids) while it operates to
wash trace quantities of dilute process liquids from the solid cake. The centrifuge is operated
two cycles to de-water the cake. All liquids including rinses pass on to the next process step or
are discharged as a waste based on the specific process operation. The solids are dissolved and
then transferred to the next BPP process or discharged as a waste, again based on the specific
BPP process operation.

In the manner discussed above, each BPP batch process achieved a highly effective liquid/solids
separation without cross contamination between batch operations.

Additives that selectively precipitate Triple Rinse
specific chemicals in the feed stream Solids w/Water

-

) Centrifuge
. Fe:: :a:):‘:t'l " ‘ Liquid/Solids
.g.. z Separation

Triple-Rinsed
Solids

Figure 5 ~ Typical Bismuth Phosphate Process Operation
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The clean separation liquid/solid separations and distinct break between BPP operations provides
an ability to clearly demark where reprocessing of SF did and did not occur, where “liquid waste
produced directly in reprocessing” was present and where it was not, and consequently, which
BPP process operations created HLW and which did not. The process logic is described below.

3.1 Where Did Spent Nuclear Fuel Reprocessing Occur?

SF reprocessing could only occur during BPP process steps where the SF constituent elements
existed in solution. That is because the Nuclear Waste Policy Act of 1982 (NWPA) clearly
defines spent nuclear fuel as “fuel that has been withdrawn from a nuclear reactor following
irradiation, the constituent elements of which have not been separated by reprocessing.”

Based on that definition, the reprocessing of SF in the BPP occurs during the U dissolution and
U separation processes6 as illustrated in Figure 6. The U dissolution and U separation processes
are the only points along the BPP flowsheet where all of the constituent elements of the SF
existed in one place. The U dissolution process places the SF constituent elements (U, Pu, fission

prodl{cts) into solution. All of the e
constituent elements of SF exist at place beyond this
that point. The U separations process point are not I
then selectively precipitates the Pu. fuet which ceased to
All of the SF constituent elements ?Pupfodud exispturinguragium
A = 1 separafion; the

are present in the mixing tank and in remaining processes

J are decontaminating
the centrifuge. : the plstostn

¢ PN product.

Once liquid/solids separations occur § 2 fosion prockices by bmuth | Spent nuclear fuel
in the U separations centrifuge, the | | fsion products remain n he | e 1 e‘m“
SF  constituent  elements  are |!meams ' '
separated into waste apd Pu product :HLW:
cake. At the completion of the Pu ot .
product cake water rinses in the b Ll
centrifuge, the constituent elements Figure 6. Bismuth Phosphate Reprocessing Processes

of the SF have been fully separated and reprocessing is complete. The resultant waste and
product streams are as follows:

» Uranium Separations Liquid Waste Stream — This waste stream includes ~99.5% (by
mass) of all materials present in the SF prior to dissolution including ~99.5% of the U,
~90% of all fission products including ~99% of the Cs-137 and ~90% of the Sr-90, a
small fraction of the Pu, and chemicals/acids used to keep those materials in the liquid
phase (CH2M HILL 2002, Johnson 2003), and

» Plutonium Product Cake — The Pu product cake includes the precipitated Pu, ~0.5% of
the U, and ~10% of the fission products, at least half of which are short-lived fission
products and daughters (Johnson 2003).

¢ Before uranium dissolution, reprocessing cannot occur since the SF constituent elements could not be separated by
reprocessing while still in solid form.
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3.2 Which Liquid Wastes Were Produced Directly In Reprocessing?

‘[L}iquid waste produced directly in reprocessing’ could only have been created during U
dissolution and U separations as those two BPP process steps were the only steps where
reprocessing took place as described above. The liquid wastes produced directly in reprocessing
were separated from the Pu product by centrifugal action.

The Pu product stream was thoroughly rinsed and centrifuged multiple times to remove all traces
of the liquids produced directly in reprocessing (and the undesirable contaminants contained in
such liquids) from the Pu cake. By the time the cake was transferred to the first Pu
decontamination cycle, any residual liquids produced directly in reprocessing that remained in
the cake would have been diluted by ~1000:1 and would have represented <0.1% of the volume
of liquid created during U dissolution and U separations’, a negligible volume and concentration.
It is therefore DOE’s position that the only ‘liquid waste produced directly in reprocessing’ from
the BPP is the liquid waste stream discharged from the U separations process to the SSTs.

3.3 Which BPP Wastes Are HLW?

For the BPP it is evident from then preceding discussions that the liquid waste stream discharged
from the U separations process contained “highly radioactive material resulting from the
reprocessing of spent nuclear fuel”. Those wastes therefore meet the definition of HLW set forth
in the NWPA®:

“High-level radioactive waste means:

(A) the highly radioactive material resulting from the reprocessing of spent nuclear fuel,
including liquid waste produced directly in reprocessing and any solid material derived
from such liquid waste that contains fission products in sufficient concentrations; and

(B) other highly radioactive material that the NRC, consistent with existing laws,
determines by rule requires permanent isolation.”

The U separations liquid waste stream is therefore identified in Figure 6 as HLW. That waste
stream contained approximately 95% of the fission products important to DOE in determining
the waste disposal pathway, i.e., ~99% of the Cs-137 and ~90% of the Sr-90, the two fission
products that, with their secular equilibrium daughters, account for 99% of the radioactivity in
the Hanford tanks®.

7 Cake volume approximately 10 gallons, moisture content ~30%. Waste from U separations approximately 2400
gallons (GE 1951). On that basis, (10)(0.3)/2400 = 0.1% of liquids produced directly in reprocessing should remain
in the cake after first liquid/solid separation. Each rinse used 30 gallons of water (GE 1951). Assuming 3 gallons of
liquid in the cake (30%) and three separate 30 gallon rinses (including tank rinse), each rinse should reduce the
concentration by a factor of 10. Moreover, any such liquid would be highly diluted (by a factor of 1000 due to the
three rinses) before the cake was dissolved and transferred.

® This same definition is incorporated by reference into the Atomic Energy Act of 1954 (AEA), as amended, and the
Waste Isolation Pilot Plant Land Withdrawal Act.

®Ba-137m and Y-90 are daughters of Cs-137 and Sr-90, respectively, that are in secular equilibrium, i.e., the half-
life of the parent radioisotopes (Cs-137 and Sr-90) is so much longer than that of the daughters that the radioactivity
of the daughters is essentially equal to that of the parent.
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The liquid wastes produced directly in reprocessing are part of that waste stream and were not
present in the BPP Pu-related processes that followed U separations.

Accordingly, wastes from the BPP 1* and 2" decontamination cycles are not HLW. Similarly,
wastes from Pu concentration activities that further processed the product stream from the BPP
in 224-B/T buildings were also not HLW.

4.0 TRU DETERMINATION — Candidate Wastes for Classification as Contact-Handled
TRU

The Waste Isolation Pilot Plant Land Withdrawal Act defines transuranic waste (TRU) as:

“waste containing more than 100 nanocuries of alpha-emitting transuranic
isotopes per gram of waste, with half-lives greater than 20 years, except for (A)
high-level radioactive waste; (B) waste that the Secretary has determined, with
the concurrence of the Administrator, does not need the degree of isolation
required by the disposal regulations; or (C) waste that the Nuclear Regulatory
Commission has approved for disposal on a case-by-case basis in accordance
with Part 61 of'title 10, Code of Federal Regulations™.

The waste streams from the BPP first and second decontamination cycles and the Plutonium
Concentration Cycle that were carried out in the 224-B/T buildings are currently contained in 11
SSTs along with the decladding waste. Based upon the discussions in Section 3, none of those
tanks contain HLW as defined in the NWPA.

Cs-137 Class C = 4.6 Cifliter Sr-90 Class C = 7 Cifliter

Cs-137

E 224
RS —(_‘;C_\ r__zf__\ p
S oot
2
E
S 0.0001-
o
8
.ué_" 0.00001
£.000001 = ‘ il . A i
Figifé 7 TE8-13 7 and8t-96 Bonehitraftéls i Eandfdate TRU THks

SST Number
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Fission product concentrations'® for the wastes in the 11 SSTs are illustrated in Figure 7. The
two dotted/dashed lines near the top of Figure 7 indicate the Class C concentration limits for Cs-
137 (4.4 curies per liter) and Sr-90 (7 curies per liter)'".

All 11 SSTs would be Class A or Class B solely on the basis of the §61.55 concentrations related
to fission products'?. Based on the fission product content, DOE estimates that all 11 tanks will
result in contact-handled> TRU once dewatered and packaged. The transuranic material content
for each SST is indicated in Figure 8,

The tanks are grouped in Figure 8 according to the primary origin of their contained wastes from
within or resulting from the BPP. The first eight tanks are all 200-series, 55,000 gallon, SSTs
that contain 224-B/T Plutonium Concentration Building wastes.

Figure 8. Candidate Contact-Handled Single-Shell Tanks TRU Waste Designation

Tank Waste Waste Types TRU Cs-137 Sr-90
Volume (kgal) (See Key Below) {nanocuries/gm) (curies/liter) (curies/liter)
Group | - Single-Shell Tanks Containing 224 Building Waste :
B-201 30 224 824 0.0002 0.002
B-202 29 224 214 0.0001 0.004
B-203 51 224 297 0.000008 0.00009
B-204 50 224 263 0.00003 0.0017
T-201 29 224 754 0.00004 0.0001
T-202 21 224 221 0.00003 0.000003
T-203 37 224 295 0.00002 0.000003
T-204 37 224 243 0.000009 0.000005
Group Il - Single-Shell Tanks Containing 224 Building Waste
and 2" Decontamination Cycle Waste

T-110 370 224/2C S 0.00002 0.00004
T-111 447 224/2C/DW 182 0.0001 0.005

Group lll — Single-Shell Tanks Containing 1> Decontamination Cycle Waste
T-104 | 317 | 1ciew ] 158 | 0.0002 | 0.003

KEY TO WASTE TYPE DESIGNATION
Waste Typel Description

1C First Pu Decontamination Cycle Waste from Bismuth Phosphate Plant
2C Second Pu Decontamination Cycle Waste from Bismuth Phosphate Plant
224 224-B/T Plutonium Concentration Building Waste
Ccw Coating Removal Waste from Dissolution of the Coating on Spent Nuclear Fuel
DW Equipment decontamination waste from 221-T Plant

' At the present time, Cs-137 and Sr-90 together with their daughters in secular equilibrium (Ba-137m and Y-90)
represent ~99% of the fission product activity in the Hanford tanks (Best Basis Inventory in the Hanford TWINS
database).

10 CFR 61.55, Table 2. That regulation indicates the concentrations in curies per cubic meter. The Class C
concentrations for Cs-137 and Sr-90 are 4400 curies per cubic meter and 7000 curies per cubic meter, respectively.
12 The wastes exceed the Table 1 limits in §61.55 for alpha-emitting radionuclides, however, for defense wastes
containing alpha-emitting radionuclides, the TRU definition in the WIPP Land Withdrawal Act are governing.

3 Contact dose at the package surface will be less than 200 mR/hour.
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The second group of tanks contain Plutonium Concentration Building wastes along with wastes
from the BPP second decontamination cycle. T-111 also contains decontamination wastes.

The last group has one tank, T-104. It received BPP wastes from coating dissolution and the first
decontamination cycle.

DOE has used historical information, sampling, and analysis to determine that the 11 SSTs
identified in Figures 7 and 8 are valid candidates to receive a contact-handled TRU designation.
That designation will be achieved through a ROD pursuant to the National Environmental Policy
Act of 1969.
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Chemical Reactions for the Bisnuth Phosphate Flow Sheet

APPENDIX A — Chemical Reactions for the Bismuth Phosphate Flow Sheet

221872217 Buildings: Spent Fuel Processing, (Bismuth Phosphate era)

|
|
‘ COATING
|
|

DISSOLUTION

FNCOCYGE 2% pCORCYIE
WASIF - X 4P WASTE <RIRIP
TO BT Wt 103 To R 104 109 TaBTIW- 12

]

B&T Farms i
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102 105 108 111 ] 224-B/T Buildings:
I Pu Purification Cycle
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Coating Dissolution

A | s

COATING

DISSOLUTION g [ c5ting RemovalWa> Coafing Removal Waste (CW)

NanNO2 116 M

NaOH 109M

Chemical Additions NaNO3 073M

- 388-gallons 26wt% NaNO, NaNO2 081M

« 84-gallons 50wt NaOH NaSio3 004M

- = 300-gallons waler Pu 1-gram
~ Al-St Jacketed Uranium U 451 4-grmams

3L 0. -2 Vome:  795-gallons
» 6,600 pounds of T T
irradiated fuel elements Y Dissolver
(100 to 108°C)
Note: Uranium Fuel Elements
Remain in Dissoiver tor Next Step
2 Al +2 NaOH + 3 NaNO3 —» 2NaAlO2+3 NaNO2 +H20

8AI+5NaOH +3NaNO3+2H20 ___, 8NaAlO2+3NH3

NOTE: The BPP flowsheets in Appendix A were developed by Michael Johnson of CH2MHILL Hanford
Group, Inc in December 2003 based upon his review of historical Hanford documents and records as
identified at the end of this appendix.
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&

U+8HNO3 ——» UOANO3)2+6NO2(gas)+ 4 H20
U+4HNO3 __, UOZNO3)2+2NO (gas)+ 2 H20

Chemical Reactions for the Bismuth Phosphate Flow Sheet

Uranium Dissolution

URANIUM
DISSOLUTION

[- 186 galions $3wt% H,SO,

Chemical Addiions

Chemical Addions

{Repeated ) times)
- 447-gallons 68wt% HNO,
+30-gallons 8.385wt% Hg(N!
*2706-gallons wafer

|

Dissolver

{100 to 115°C)

Note: Mercury catalyzed
dissolution used beginning in 1351

- H2S04
Pu
U
Volume:

2,996 4-kgms
3.480-gallons

4

650-galion batch transter to Uranaam
Separation / Plutonisn Extraction Step
Pu
u

330-grams
563.6-kgs

Pu +8 HNO3 —— Pu(NO3¥ + 4 NO2 (gas) + 4 H20
Note: Pu is dissolved and forms Pu nitrate in the +3, +4, and +6 valence state

Uranium Separation / Plutonium Extraction

[T Ssoluton

SEPARATION

{Sheet 1)

Chemical Additions

«81-galions water
= 12 8-gallons 24wt BIONO, - 19wt HNO,
«53-gallons 73 5wt¥% H,PO, — 1 Swi% HNO,

L’

« 14 9-gallons 25wi% NaNO,
Chemical Additions ‘
= 385-gallons water - &
~ 28 5-gallons 25wt% NaNO2 Precipitator Vessel
{85°C; then cool to 50°C})

Chemical Addiions

= 180-gallons wafter

it

Pu Valence Adjustment
= {Convert Pu (1} and {V1} to IV}

75°C) 3PuNO3¥ +4 H3PO4 —» Pu3(PO4)4 solid + 12 HNO3

Pu(NO3)3 + NaNO2 +2HNO3 ——» Pu (NO3) + NO (gas) + NaNO3 +H20

PuO2(NO3)2 + NaNO2 + 2HNO3 ——  Pu(NO3M + NaNO3 + H20

Centrifuge
(Pu Solids
Remain
in Bowl)

BiONO3 + H3PO4 —— BiPO4 solid + H20 + HNO3

To Sheet 2

A-20f 13



Chemical Reactions for the Bismuth Phosphate Flow Sheet

Uranium Separation / Plutonium Extraction

(Sheet 2)
[ el Sontion. > Chemical Addions
« 149-gailons 58wt% NaOH
- 746-gallons 38wt% Na,CO,

—

Exiraction Effluent
HNO3 0.15M
H2504 0.42M v To smgo-smﬂ
H3PO4 044M Na3PO4 026 M Tanks
From NaNO3 0.11 M U 561.1-kgs -
Sheet 1 u 561.1kgs Pu 1.3grams
Pu 1.3-grams Fission > 90%
Fission >90% Products
Produds
Chemical Additions
« 85 gallons 60wt% HNO, I ——
- 6-gallons water To First
Decontaminaion
Cyde for Pu
HNO3
- Pu 329-grams
Centrifuge u 1.861-kgs
Fission tess than 10%
('_D“ So.ds Products
Dissolution)
Pu3(PO4)M + BiPO4 + 15 HNQO3 (conc.) ——— 3Pu (NO3M +Bi(NO3)3 + 5 H3PO4
First Decontamination Cycle for Plutonium
{Sheet 1)
[ St il | Chemscal Additons
157 DECON « 551-gallons water
CYCLE FORPY - 7.5-gallons 10wt% NaBiO,
* 3-galions 24wt% BiONO, — 10wi’%
HNO,
- 8.3 gallons 10wt%Na,CrO,
+3 4-gallons 1 5wt% Zr — 1 5wit% Ce
- 9.5 galions 65.9W% H,PO, - Twit%
Chemical Addions [ Na,Cr0,~ 1 35wt HNO,
+ 8 5-gallons 10wiX NaBiO,
-27-gallons 10wt% NaCr,0,
- 106-galions water
! _M To Sheet 2
» ,X (Pu remains in solution,
Solution Extraction | Pu @IV} to Pu (V) B'POd'.Z_rz';g Ce
Oxidation J preciEsd)
{4%C)

PuNO3M + NaBiO3 —» PuO2(NO3)2 + BIONO3 + NaNO3
BIONO3+H3PO4 4 BiPO4 (solid) + HNO3 + H20



Chemical Reactions for the Bismuth Phosphate Flow Sheet

First Decontamination Cycle for Plutonium

(Sheet 2)
S

B,
1%t Decontamination Wastz/"
UL Uit iy
19" DECON - 7R

CYCLE FORPU

T

Chemical AddiSons
+5.8-gallons 10wtk Na.Cr,0,
= 124-gallons water e e
0.098 M
= ‘ 1.49M
Sy NahNO3 0.0071 M
Sheet 1 Py 326-grams
Centrifuge u 1.77-kgs
{Solids R
in Bowt)
T

jm———————— i
! Chemical Addifions | Dissolved Solids |
I | - 127.gallons 6owt%HNO, | Waste Solution
1 - 38-gallons water
1 - 7.7-gallons H,0, (dissolves BiPO4 0.11M
I Zr and Ce solids) Ce3(PO4M 0.0017 M To 1% .
! | Zr3(PO4M  0.0026 M — Decontamina
1 HMO3 71M Cycle Waste
] Centrifuge Pu 2.5grams (Sheet 5)
| R (Sobds - U 0.09-kgs

Dissohsti Phosphate insoluble fission

) products such as Ce'** and
Ze

First Decontamination Cycle for Plutonium

(Sheet 3)
“Plutoritm Solution. 3T DECO
1 N P Mo nias Sohtion
CYCLEFOR PU b
Chemical Additions dubifizes
e . 93M
- T3 gallons 14wk 1) S o T i
remaining Zr and Nb fission products) Fe2(S040 0018M
7 S-atoms 26wt BIONO, 1tk HNO, et i
- 30 gallons 73 5wk HPO, — 1 5wtk (NH4)2504 0018 M
73 5wi% H,PO, — 1.5wt% HNO, (NH4)2SiF6 0.044 M
Pu Solution | NaNO3 0.009 M
From Sheet 2 Chemical Additions v e
= 120-gailons water s S
Zrand Nb fission
products
Pu (V) to Pu IV} uswl Sy Decon II
Reduction and Bt see et
Predipitation : =
n see sheet 4) s
Cycle Waste
{Sheet 5)

PuO2(NO3)2 + 2 Fe(NH4)2(SO4)2 + 4 HNO3 —» Pu(NO3) +Fe2(S04)3 + 2 NHANG3 + (NH4)2504
3 Pu(NO3) + 4H3PO4 —» Pu3(PO4) solid + 12 HNO3
BIONO3 +H3PO4 —» BiPO4 solid + H20 + HNO3



Chemical Reactions for the Bismuth Phosphate Flow Sheet

First Decontamination Cycle for Plutonium

(Sheet 4)

St Decontamination Waste

CYCLE FORPY

i e W
Fomisheetd Dissolution)

Chemical Additions
« 86-gallons 66wt% HNO;
+ G-gallons water &
l} HNO3
Centrifuge B“

= To2™
Decontamination
0.063M
7.72M Sydicforty
324-grams
0.045-kgs

Pu3(PO4)4 + BiPO4 + 15 HNO3 (conc.) ——— 3Pu (NO3M + Bi(NO3)3 + 5 H3PO4

First Decontamination Cycle for Plutonium

15T DECON
CYCLE FORPUY

(Sheet 5)

1 Decontanination Waste

Waste Solution |

i (Sheet 3)

| HNO3 093 M
H3PO4 0.39M
Fe2(S04)3 0.018M
Cr(NO3)3  0.0046 M
(NH4)2504 0.018 M
(NH4)2SiF6 0.044 M
NaNO3 0.009M
Pu 2.1-grams
U 1.73-kgs

Dissolved Solids

Waste Solution

(Sheet 2)

BiPO4 011 M
Ce3(PO4M 0.0017 M
—+ | zr3(Po4ps  0.0026 M

HNO3 71M
Pu 2.5grams i
U 0.08-kgs

Phosphate insolubie fission [
products such as Ce'** and

e

Chemical Additions
- 219-galions 50wt% NaOH
En F = =
1= Decontamination Cycle
{1C) Waste
Bi 0.012M
Ce 0.0002 M
2r 0.0003 M
NH4 011 M
PO4 0.28 M
SO4 0.05M
NO3 1.5M
SiFe 0.031 M
Na 2.06 M
Pu 4.6grams
U 1.82-kgs
Fission products less than 10%
(Ru™® Ce™4  2r%5, Sr%0, and Cs'¥)

L‘

| ToSingleShell Tanks

AL olis



Chemical Reactions for the Bismuth-Phosphaie Flow Sheet

Second Decontamination Cycle for Plutonium

(Sheet 1)
! Chemical Addifions
22 DECON » 680-gallons waler
CYMETEY - 7.6-gallons 73 5wt% HPO, —
1.54CA HNO;
Chemical Addifions
+ 9.8 gallons 10wt% NaBiO,
- 3.1-galtons 10wt% Na,Cr,0,
Precipitation ——
(Pu remains in
’: 1% Decontamination Cydekm I Pu @iV} to Pu (V1) )
Oxidation
{45°C)

Pu(NO3}4 +NaBiO3 —» PuO2(NO3)2 + BIONO3 + NaNO3
BIONO3 + H3PO4 —+ BiPO4 (solid) + HNO3 + H20

Second Decontamination Cycle for Plutonium
(Sheet 2)

M DECON
CYCLE FORPU

Chemical Additions
- 114-gallons water

4 0.076 M
HNO3 1.0M

Na2Cr207 0.001 M
NaNO3 0.003 M

Centrifuge Pu 324-grams
(Solids Remain v 0.18-grams

in Bowl)
__________ T
1 " —
! Chemical Addifions  Dissolved Solids
I - 50-gallons 60wi% HNO, Waste Solution
] - 6-gallons water
1 BiPO4 0.146 M I
1 | HNO3 9.82 M To 274
] Pu 0 6-grams DecontaminaSon
I Cyde Wask:
} Centrifuge (Sheet5)
S————- »  (Soids
Dissolution)

ERTia A-6 0f 13




Chemical Reactions forthe Bismuth Phosphate Flow Sheet

Second Decontamination Cycle for Plutonium
(Sheet 3)

" Pitonum Solution ﬁﬂi
20 DECON

" Plutonium Solution

CYCLE FORPU ——— -
| Waste Solution
HNO3 0.74 M
Chenical Additions H3PO4 0.32 M
- 63-galions 14wt% (NH,),SiF, Fe2(SO4)3 0.015 M
- 80-galions 20wt Fe(NH,),{S0J, ] Cr(NO3)3  0.002M
+ 6.8-gallons 24wt’% BIONO; — 19wi% (NH4)2S04 0.015 M
HNO, (NH4)2SiF6 0.036 M
- 35-gallons 73.5w% H,PO, — t5wt% NaNO3 0.004 M
HNO, NH4NO3  0.03 M
Pu Solati L Pu 0.7-grams
From Sheet 2 Chemical Additions = il
- 150-galions water l‘l
To 2™
Decontamination
Pu {V1} t'? Pu {IV} Centrifuge Cycle Waste
—>  Reductionand e (Py Solids Remain feemed (Sheet 5)
Precipitation in Bowl see sheet 4)

PuO2(NO3)2 + 2 Fe(NH4)2(S04)2 + 4 HNO3 —» Pu(NO3M + Fe2(S04)3 + 2 NH4NO3 + (NH4)2S04
3 Pu(NO3)4 + 4H3PO4 —» Pu3(PO4M solid + 12 HNO3
BIONO3 + H3PO4 —» BiPO4 solid + H20 + HNO3

Second Decontamination Cycle for Plutonium
(Sheet 4)

[zvd Decontamination Was{é/‘

ikl
e L

2% DECON
CYGLE FORPU

Chemical Addifions
- 67-gallons 66wt% HNO, g
| w ' To 224
* 6-gallons water " { = -
Bi 0.069 M —>  Concentration

L HNO3 7.46 M Budding

N Pu 323-grams

Centrifuge U 0.18-grams

[Fommms |1 Fie
Fiips Shees Dissolution)

Pu3(PO4)4 + BiPO4 + 15 HNO3 (conc.) —— 3Pu (NO3) + Bi(NO3)3 + 5 H3PO4

A-70f 13



Chemical Reactions for the Bismuth Phosphate Flow Sheet

Second Decontamination Cycle for Plutonium
(Sheet 5)

__|  Chemical Additions
- 174_galions S0wt% NaOH
@'2’"’ Decontamination Cycle
(2C) Waste
~ Waste Solution ~
e 8i 0.006 M
Sheet3 Fe 0.033 M
= cr 0.001 M
issolved Solids HNO3 0.T4M || NHa 0.095 M
L Sulliie Fex8043 0,018 M Bou 1* s
A e i o
Sheet 2 -} |cmN03)3  0.002M == SiF6 0.026 M
) (NH4)2504 0.015 M NO3 0.99 M
BiPO4 0.146 M (NH4RSF6 0.036 M Na 160M
HNO3 982 M NaNO3 0.004 M Pu 1 3.grams
Pu 0.6-grams NH4NO3  0.03M Fission products less than 0.1%
Pu 0.7-grams (Ru'3 Ce'  7r¥ Sr% and Cs¥¥7)

U None l

[ To Single-Shell Tanks

Bismuth Phosphate Cross-Over:
Pu (IV) to Pu {VI) Oxidation

Chemmical Additions

- 96-galions wafer

- 32.8-gallons 3.9wt%, NaBiO, -
14wt% Na,Cr,0,

0.069M o Pu @IV} to Pu {VI) Oxidation
HNO3 746 M {45°C)

Pu 323-grams Precipitation
v} 0.18-grams

Pu(NO3} + NaBiO3 —> PuO2(NO3)2 + BIONO3 + NaNO3

A-8of 13



Chemical Reactions for the Bismuth Phosphate Flow Sheet

Bismuth Phosphate Cross-Over:
BiPO4 Precipitation (Sheet 1)

“BPO4 Precipitation Waste

TR SR

Chemical Additions Chemical Additions
- 175-galions water - 90-galions water
- 5.2-gallons 73.5w% H,PO, -
1.5wt% HNO,
Solution from 1.46 M
Oxidation | l H3PO4 0.09 M
% { Na2Cr207 0.005 M
BiPO4 Precipitation Centrifuge Pu 322-grams
(Solids Stay in
(75C digest;co 035°C) ||| gow see sheet 2)
{Removes Zr and Nb Fission
Rioslui:s) To Lanthanum Fluoride
By-Product {sheet 1)

BIONO3 + H3PO4 — BiPO4 solid + HNO3 + H20

Bismuth Phosphate Cross-Over:
BiPO4 Precipitation (Sheet 2)

BIPO4 Preciptation Weste

" Pu Solufiorr

Chemical Addiions
« 60-gallons 60wt% HNO,
b ' BIPO4 Precipitation
Centrifuge 224 Waste Solution |
(Sdlids Dissolution
from sheet 1) HNO3 11.7M
BiPO4 48.6 gm/L
Pu 0.4-grams

A-Sofl 13




Chemical Reactions for the Bismuth Phosphate Flow Sheet

Lanthanum Fluoride By-Product:
LaF3 Precipitation (Sheet 1)

LaF3 Pnclpltztlor i

ﬁ
Chemical AddiSons Chemical Addifions
* 176-gallons waler Go-gilom 6wt% HNO,
=205 gallons Swt% KMnO,
= 23-pounds HF
+23 5gallons 10wt La salt—
10 wt%a HNO3
H3PO4  0O0SM
Precipitation = Na2Cr207 0.005 M
LaF3 Precipitation Centrd KMnO4 001 M
(Solids Stay in HF 0.19M
{Removes La and Rare = Bowl to Sheet 2) NH4NO3 001 M
Earth Fission Products) Pu 346-grams

To Lanthanum
Fluoride By-Product
(sheet 4)

"~ Precipitation Sheet 2)

24-grams

La(NH4)2NO3)5 + 3HF —» LaF3 + 2NH4ANO3 + 3 HNO3

Lanthanum Fluoride By-Product:
LaF3 Precipitation (Sheet 2)

LaF3 Precipitatior]
d
Chemical Additions Chemical Additions Chemical Additio
-18-gallons 60wt’ HNO, ~ 15-galions Swi'. KMnO, -30-9:"0: elmx I'mo",s
- 6-gadlons 1.25wt% Na,Cr,0, - 10-pounds HF
- 180-galions werler
LaF3 Solids Centrifuge
~ _ -
: Rework Slurry {Solids Stay in
. Centrifuge — " Bowl to Sheet 3)
(Sdlids Removal From Sheet 1) .
LaF3 472gmL
Na2Cr207 0.01M

KMnO4 0.02M

GilE LRl “LaF3Precipitation |
{To Sheet 1)

Pu 24-grams

A-iver L3



Chemical Reactions for the Bismuth Phosphate Flow Sheet

Lanthanum Fluoride By-Product:
LaF3 Precipitation (sheet 3)

'LaF3 Precipitation Waste >

_ Pu(Vl)Soltion 5

7 LaF3 Precipitatics - —
TTPuIV Solufion
Chemical Additions
= 240-gallons water
A 4
Centrifuge ' LaF3 Precipitation i
{Solids Removal from Sheet 2) 224 Waste
| Solution
HNO3 -M
LaF3 4.07 gm/L
Pu 0.2-grams

Lanthanum Fluoride By-Product:
Pu (VI) to Pu (IV) Reduction and Precipitation (sheet 4)

“Pu (Vi) Solution

PuPrecipitation ivasnl)

Py (V) Metathess Stumy >

Chemical Additions Chemical Addiions Chemical Additions
- 33.4-gallons H,C,0, Second Precipitation - 58-gallons 6wt% HNO,
- 66-pounds HF « 6.4-gallons 10wt% La Salt
« 6.4-gallons 10wt% La salt E .o =
Third Precipitation '~ Pu Precipitation
= 32-galions 10wt% La 224 Waste
Salts Solution
'Solﬁﬁn fr e HNQO3 0.99 M
LaF3 Precipitation H3PO4 0.05M
{from sheet 1) L 4 E NaNO3 0.003 M
I PuF4 / 2-LaF3 Centrifuge e i
. Precipitation (Pt rSolids MR(NO3)2  0.01 M
Stay in Bowl to H2C204  0.025M
Metathesis) CHNO3)3  0.006 M
NH4NO3  0.005 M
Solution Recycled for Two Additional H2S04 0.004 M
Precipitation Steps Pu 0.7-grams

2 HNO3 + H2C204 + PUO2(NO3)2 —+ Py(NO3M + CO2 (gas) + 2 H20
Pu(NO3)M + 4 HF — PuF4 + 4 HNO3
2 La(NH4)2(NO3)5 + 6 HF — 2LaF3 + 6 HNO3 + 4 NHANO3

AR I

A-11of 13



Chemical Reactions for the Bismuth Phosphate Flow Sheet

Plutonium Metathesis (Sheet 1)

Chemical Additions
= 78-gallons water
= 32-gallons 50wt% KOH

Centrifuge
(Pu/ La Solids from
Pu Reduction &
Precipitation)

Chemical Additions
» 130-gallons water
- 7-gallons 34wt% KOH

)

Metathesis Digest
(80°C for 1.5-hours)

L Rk et ¥ AL
La(OH)3 4.87-gm/L
KF 0.077 M
KOH 30M

Pu 345-grams

l Centrifuge

(Pu Solids stay in
bowl to Sheet 2)

l_I

PuF4 solid + 4 KOH —— Pu(OHM solid + 4 KF
2 LaF3 solid + 6 KOH— 2 La(OH)3 solid + 6 KF

' Pu Metathesls
224 Waste
Solution

KOH 1.38 M
NH4NO3 0.001 M
KNO3 0.004

KF 0.032

Pu 0.1-grams

Plutonium Metathesis (Sheet 2)

"PU Mebathesis Waste

Chemical Additions
= 4. 5-gallons water
= 2.4-gallons 60wt% HNO,

¥

Pu(OH)4 solid + 4HNO3 —» PW(NO3)M + 4 H20
La(OH)3 solid + 3 HNO3 — La(NO3)3 +3 H20

Centrifuge ..
(Pu Solids Dissolution N
1 HNO3
from Sheet 1) La(NO3)3
KNO3
Pu(NO3)4
Pu

225M
0.53 M
0.16 M
0.054 M
345-grams

A-120f 13



Chemical Reactions for the Bismuth Phosphate Flow Sheet

224 Building Waste

Chemical Additions
- 185-gallons 50wt% NaOH

—

BiPO4 | | LaF3Precipitation | " PuPrecipitation | | Combined 224 Waste |
Precipitation 224 Waste 224 Waste SRRy (omL)
224 Waste Solution Solution 2'04 ;32
Solution -4 - = | NO3 424
HNO3 -M HNO3 0.99 M g 0.49
HNO3 1M17M LaF3 4.07 gm/L H3PO4 0.05 M E 56
BiPO4 48.6-gm/L Pu 0.2-grams NaNO3 0.003 M Na 36.8
Pu 0.4-grams oo KNO3 0.0t M K 853
" Pu Metathesis uF DM Cr 0.17
Ny n(NO3)2 0.01 M Mn 0.33
224 Waste H2C204  0.025M C204 1.29
Solution Cr(NO3)3  0.006 M NH4 012
e NH4NO3  0.005M S04 035
KOH 1.38 M H2S04 0.004 M Py 1.4-grams
NH4NO3  0.001 M Pu 0.7-grams Less than 0.001% of
KNO3 0.004 Fission Products that
KF 0.032 entered with spent fuel to
Pu 0.1-grams 221 Plant
—

To Single-Shell Tanks |

References for Appendix A Flowsheets:

HW-10475-C, 1944, Hanford Technical Manual Section C, General Electric Hanford Atomic
Products Operation, Richland, Washington

HW-23043, 1951, Flow Sheets and Flow Diagrams of Precipitation Separations Process,
General Electric Company, Richland, Washington

HW-26365, 1952, Brief Summary of Separations Processes, General Electric Company,
Richland, Washington
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APPENDIX B — Bismuth Phosphate and PUREX Process Waste Stream Characteristics

Table B-1. Comparison of Bismuth Phosphate and PUREX Process Waste Streams

Waste Stream Gross Beta Gross Gamma Sr-90 Cs-137 Waste Waste Batch Comment
Radioactivity | Radioactivity pCi/ml puCi/ml Batch (gallons / U
pnCi/ml puCi/ml Volume Ton
(gallons)"
221-T / 221-T Bismuth Phesphate Plant and 224-T / 224-B Pu Concentration Processing Wastes
Uranium Separations Metal 127 22 Not Reported Not 2380 3840 Average of three samples taken
Waste Reported in 1947, Fission products in
Metal waste had decayed for 1 td
2 years; see Table B-2.
Uranium Separations Metal | Not Reported Not Reported 0.59 57.3 Not Average Cs and Sr
Waste Reported concentrations in Metal waste
after U removal in the TBP
Plant; see Table B-3
First Pu Product 0.39 022 0.0058 0.15 2822 4551 Average fission products
Decontamination Cycle concentrations in 1C/CW
(1C) Waste mixed with waste; see Table B-3.
Coating Removal Waste
(W)
Second Pu Product 0.0018 0.003 Not Reported Not 2090 3370 Average fission products
Decontamination Cycle Reported concentrations in 2C waste;
(2C) Waste see Table B-2
224 Pu Product 0.14 0.03 Not Reported Not 2200 3550 See HW-10728, page 9, 1948,
Concentration Building Reported Process Waste Data — 200
Waste Areas, Letter from R. S. Bell
to file dated August 12, 1948,
General Electric Company,
Richland Washington
PUREX First Cycle Raffinate
Waste Stream Gross Beta Gross Gamma Sr-90 Cs-137 Waste Waste Batch Comment
Radioactivity | Radioactivity pCi/ml pCi/ml Batch (gallons /U
nCi/mi puCi/ml Volume Ton
(gallons)
PUREX 1WW Not Reported Not Reported 5,300 5,100 100 100 HW-52824, page 7, 1957,
(concentrated aqueous Ultimate Disposal of PUREX
waste from 1* cycle solvent Wastes, General Electric
extraction before Company, Richland
concentration and Washington.
neutralization; after 1-year (1957 PUREX Flowsheet for
decay) processing 600 MWD / ton
natural U fuel)
PUREX 1WW Not Reported Not Reported ~ 218,800 ~12,700 657.4 41.1 ARH-214, 1968, PUREX
(concentrated aqueous (includes Sr* (assuming Chemical Flowsheet
waste from 1* cycle solvent and Sr’°) 16-tons Processing Aluminum Clad
extraction after sugar Uranium Uranium Fuels, Atlantic
denitration, concentration processed Richfield Hanford Company,
and neutralization) per batch) Richland Washington.
(1968 PUREX Flowsheet for
processing 600 MWD/ton
natural U fuel; includes
internal recycle of wastes and
sugar denitration of IWW)

" Bismuth Phosphate Process waste volumes are from HW-23043, 1951, Flow Sheets and Flow Diagrams of Precipitation
Separations Process, General Electric Company, Richland, Washington
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INTEROFFICE MEMORANDUM ~aaf Protectionsoiutions

WRPS-1105653

Date: November 21, 2011

To: A.R. Tedeschi, E6-30

From: B.R. Thompson, B1-55 pY4s u/u}n

Subject: SELECT TANK ANALYTE CONCENTRATIONS IN SUPPORT OF CH-TRU
PERMIT MODIFICATION

Reference: 1. Tank Waste Information Network System (TWIN S), Queried 11/03/11

http:/twins.pnl.eov/twins.htm

Enclosed is a table comparing adjusted analyte concentrations in sludge waste for tanks AZ-101,
B-101, B-103, T-101, T-102, and T-103 with the average adjusted analyte concentrations in
sludge waste for tanks containing potential TRU waste (B200 series, T200 series, T-104, T-110,
T-111).

Calculations to determine adjusted analyte concentration per total sludge mass in each tank are
documented in the attached informal calculation. All inputs used in the calculations were

obtained from the Best-Basis Inventory from the Tank Waste Information Network System
(TWINS) database [1].

Let me know if you have questions.
BRT

Enclosures:  Adjusted Analyte Concentrations.pdf
Summary Table of Adjusted Analyte Concentrations.docx

APPROVAL:

. | 1/ u/ 2w0lf
J.G/Reynoldd Date
Manager, Tank Waste Inventory & Characterization

cc: J.G. Reynolds, B1-55




Table 1 — Summary of adjusted analyte concentration in sludge waste

Sludge Waste' [unCi/g]

HLW Sludge [uCi/g]
B200/T200 Series’,
Analyte | T-104, T-110, T-111 AZ-101 | B-101 | B-103 | T-101 | T-102 | T-103
129 3E-08 1E-03 | SE-07 | SE-07 | 3E-07 | 1E-04 | 8E-05
(OE+00 to 3E-07)
130 SE-02 TE+02 | 1E+00 | 2E+00 | 6E-01 | 1E+01 | 1E+00
(6E-03 to 1E-0I)
137mg 4E-02 TE+02 | 1E+00 | 2E+00 | SE-01 | 1E+01 | 1E+00
(6E-03 to 1E-0I)
1o 4E-06 1E-03 1E-04 | 8E-05 | 10E-04 | 3E-02 | 6E-04
(1E-07 to 4E-05)
151G 1E-02 4E+02 | 2E+02 | 8E-02 | 2E-02 | 2E-02 | 2E-02
(4E-03 to 6E-02)
0g, 9E-01 2E+04 | 1E+03 | 4E+01 | SE-01 | IE+02 | 4E+00
(2E-03 to 4E+00)
2y, 9E-01 ZE+04 | 1E+03 | 4E+01 | SE-01 | 1E+02 | 4E+00
(2E-03 to 4E+00)
P 1E-03 2E-01 7E-03 | 1E-03 | 2E-04 | 1E-02 | BE-04
: (1E-08 1o 8E-03)
2E-10 SE-04 6E-07 | 7E-08 | 2E-08 1E-02‘h—1 7E-03
233y (2E-15 to 1E-09)
2E-04 2E-03 1E-02 | 9E-02 | 10E-03 | 10E-03 | S5E-03
24y (2E-09 to 1E-03)
7E-06 10E-05 6E-04 | 4E-03 | 4E-04 | 4E-04 | 2E-04
. (9E-11 to SE-05)
2E-06 3E-04 2E-04 | 7E-04 | 3E-04 | 1E-04 | SE-05
236y (2E-11 to 1E-05)
3E-06 4E-02 2E-05 | 6E-06 | 1E-06 | 3E-04 | 1E-06
2Np - (IE-07 10 3E-05)
2E-03 5E-01 2E-01 2E-06 | 2E-02 | 7E-04 | 6E-04
28py, (4E-04 to 6E-03)
2E-04 2E-03 1E-02 | 9E-02 | 7E-03 | 10E-03 | S5E-03
238y (2E-09 to 1E-03)
3E-01 4E+00 2E+00 | 6E-04 | 9E-01 | 3E-02 | 2E-02
29p, (6E-02 to 8E-01)
2E-02 1E+00 6E-01 4E-05 | 2E-01 | 7E-03 | 6E-03
20p, (6E-03 to SE-02)
3E-02 8E+01 9E+00 | 1E-04 | 9E-02 | 2E-01 3E-03
. (5E-03 t07E-02)
3E-02 2E+01 7E+00 | 3E-05 | 9E-01 | 4E-02 | 3E-02
2ipy (8E-03 to 7E-02)
9E-07 1E-04 9E-05 | 2E-10 | 8E-06 | 3E-07 | 3E-07
22p,, (8E-08 to 4E-06)

' Average sludge waste concentration value (range of concentration)

? B200/T200 series tanks include: B-201, B-202, B-203, B-204, T-201, T-202, T-203, T-204
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Originator: Brian Thompson

Date: November 18, 2011
Revision: 0 W
Reviewer: jau,\o @‘lfﬂﬂ\ )

Review Date: U / u/ 1

Purpose

Compare adjusted concentrations [uCi/g-sludge] of select analytes in tanks:
e 241-AZ-101
e 241-B-101

241-8-103

s 241-T-101
e 241-T-102
e 241-T-103

with average adjusted concentrations [1Ci/g-sludge] in tanks containing potential TRU wastes:
e 241-B-201
e 241-8B-202
e 241-B-203
e 241-B-204
¢ 241-T-104
e 241-T-110

241-T-111

e 241-T-200
e 241-T-201
o 241-T-202
o 241-T-203
e 241-T-204

Approach

{1) Determine adjusted analyte activity for each sludge waste phase present in each tank using the adjusted
analyte concentration, waste phase volume, and component density as represented in the TWINS
database

(2) Sum individual adjusted analyte activities for all studge waste phases per tank and divide by total sludge
mass to determine adjusted analyte concentration [uCi/g-sludge]




Inputs

(1) Define units

kL= 1000L

Adjusted Analyte Concentrations.pdf

= 1o ®

(2) Define matrix notation

= 0.24

j= 0.19

(3) Tank waste phases

Reference :=

Source: Tank Waste Information Network System (TWINS), Queried 11/03/2011 [Tank waste phase],

(0

1

N=JNNC L I I Y, TR - VE R o

TR S TS T S TV Ui U e T
[UC I NS S = SN S - BN B e N S L S e

[\
NN

"241-AZ-101"
"241-AZ-101"
"241-B-101"
"241-B-101"
"241-B-101"
"241-B-103"
"241-T-101"
"241-T-102"
"241-T-102"
"241-T-103"
"241-T-103"
"241-T-103"
"241-B-201"
"241-B-202"
"241-B-203"
"241-B-204"
"241-T-104"
"241-T-110"
"241-T-110"
"241-T-111"
"241-T-111"
"241-T-201"
"241-T-202"
"241-T-203"
"241-T-204"

http://twins.pnl.gov/twins. htm.

Ci= 3710'%8g

"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"”
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Shudge (Liquid & Solid)”
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)”
"Sludge (Liquid & Solid)”
"Sludge (Liquid & Solid)"
"Studge (Liquid & Solid)"
"Sludge (Liquid & Solid)”
"Sludge (Liquid & Solid)"”
"Sludge (Liquid & Solid)”
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"”
"Sludge (Liquid & Solid)"”
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"”
"Studge (Liquid & Solid)”
"Sludge (Liquid & Solid)"

"NA (solid)"
"P3AZ1 (solid)"
"B (solid)"
"BL (solid)"
"MW1 (solid)"
"MW1 (solid)"
"CWR2 (solid)"
"CWP2 (solid)”
"MW?2 (solid)"
"CWP2 (solid)"
"CWRI (solid)"
"MW?2 (solid)"
"224-1 (solid)"
"224-2 (solid)"
"224-2 (solid)"
"224-2 (solid)"
"1C (solid)"
"224-2 (solid)"
"C (solid)"
"224-2 (solid)"
"2C (solid)"
"224-1 (solid)"
"224-2 (solid)"
"224-2 (solid)"
"224-2 (solid)"
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(4) Waste phase volume and component density (corresponding to ‘reference’ in (3))

30 ) (159
167 | 159
19 1.74
76 15
11 18
4 1.8
140 1.46
64 1.79
8 1.85
64 1.68
19 18
4 1.85
Volume:=| 111 [k pe=| 126 |E=
108 122 |™
188 119
184 1.19
1199 129
37 125
1360 125
904 124
787 124
107 131
77 | 1.18
136 122
136 L1.18

Source: Tank Waste Information Network System (TWINS), Queried 11/03/2011 [Volume (kL), component
density (g/mL), primary reported values], http://twins.pnl.gov/twins.htm.
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Adjusted Analyte Concentrations.pdf
Equations

(1) Calculate analyte inventory for each analyte in each waste phase

Inventory . 3 :=| Analytes 0 e Volumqj l p
3 B !

J |

Example Calculation

Tank: 241-AZ-101

129

Analyte: ™I
Waste Phase: Sludge {Liquid & Solid) => NA (Sludge)

Inventory = 1.10-10—3£‘gii - 30kL - 159L - S . 2B = 525-10%Ci

(2) Mass of each sludge phase per tank

Mphase | Volume o]

Example Calculation

Tank: 241-AZ-101
Waste Phase: Sludge (Liquid & Solid) => NA {Sludge)

1000L ~ 1000mL

_ : g .
Mass = 30kL 1.59mL = .

=4.77-107g

(3) Adjusted analyte concentrations per total sludge waste

Inventory % + Inventory i Inventory 2,j + Inventory 3,j + Inventory 4,j
: : B101 := - : :
J

AZ]Ol]. B

mpl‘nseo + mphasel mptascz + mphise3 + mphase4

Invent ! :
BIO% ey ArElEs 50 nventory 1. + Inventory 8]

T102 :=
4 mphase7 + mp}'ase8

TlOlj := Analytes 6.1

Inventory 9] + Inventory 10, + Inventory 1.

T103. :=
1 Mprase, + Mytase, ) + Mptuse, |

P



I
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B20§ = Analytes 12,

2

T201j := Analytes 2,

13202] := Analytes B TZO?j := Analytes 22.j

T203. := Analytes 23 i
B203 := Analytes |, . : z

>

T204_i := Analytes 2% j

BZOZ} = Analytes 15,

T104j := Analytes n6L

Inventory 17,§ + Inventory 18,

Ti1 Oi =
k. i
rnpknse” mphasels

Inventory 19, + Inventory 20,

I'11 1j -—
J +
mphasel 9 mp}nsezo

Example Calculation

Tank: 241-AZ-101
5.25-10%uCi + 2.92105uCi —1.10-10-3 uci

AZ101 = 477107g + 2.66-10%g g(sludge)

(4) Adjusted analyte concentrations for all tanks containing potential TRU wastes

TRU :=B201+ B202+ B203+ B204+ T104 + T110+ T111 + T201 + T202 + T203 + T204

Example Calculation
Analyte: **°|

TRU=5-10—12+0+0+0+3-_10‘7+1-10‘1°+7-10‘11+5-10'12+5-10"12+0+0+0

uCi
=2.10-7 ey
=310 g (solids)

ey
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&® washingtonriver
INTEROFFICE MEMORANDUM ,J protectionsolutions

WRPS-1105653

Date: December 27, 2011

To: AR. Tedeschi, B1-55

From: B.R. Thompson, B1-55

Subject: SELECT TANK ANALYTE CONCENTRATIONS IN SUPPORT OF CH-TRU
PERMIT MODIFICATION

Reference: 1. Tank Waste Information Network System (TWINS), Queried 11/03/11
http://twins.pnl.gov/twins.htm

Enclosed is a table comparing adjusted analyte concentrations in sludge waste for tanks AZ-101,
B-101, B-103, T-101, T-102, and T-103 with the average adjusted analyte concentrations in
sludge waste for tanks containing potential TRU waste (B200 series, T200 series, T-104, T-110,
T-111).

Calculations to determine adjusted analyte concentration per total sludge mass in each tank are
documented in the attached informal calculation. All inputs used in the calculations were
obtained from the Best-Basis Inventory from the Tank Waste Information Network System
(TWINS) database [1].

Let me know if you have questions.

BRT

Enclosure Adjusted Analyte Concentrations.pdf
Summary Table of Adjusted Analyte Concentrations.docx

APPROVAL:

Mk@%m nhaly

%& Reynol S Date
anager, Tank Waste Inventory & Characterization

cc: J.G. Reynolds, B1-55




Table 1 - Summary of adjusted analyte concentration in sludge waste

Sludge Waste' [uCi/g] HLW Sludge [nCi/g)
B200/T200 Series’,
Analyte | T-104, T-110, T-111 AZ-101 B-101 | B-103 | T-1001 | T-102 | T-103
129 3E-08 1E03 | SE07 | SE-07 | 3E-07 | 1E-04 | 8E-0S
(0E+00 t0 3E-07)
e SE-02 TE+02 | 1E+00 | 2E+00 | 6E-01 | 1E+01 | 1E+00
(6E-03 to 1E-01)
Wimg, 4E-02 TE+02 | 1E+00 | 2E+00 | SEO1 | 1E+01 | 1E+00
(6E-03 to 1E-0I)
ue 4E-06 LE-03 1E-04 | 8E-05 | 10E-04 | 3E-02 | 6E-04
(1E-07 to 4E-05)
181G, 1E-02 4E+02 | 2E+02 | BE-02 | 2E-02 | 2E-02 | 2E-02
(4E-03 to 6E-02)
gy 9E-01 2E+04 | 1E+03 | 4E+01 | SE-01 | 1E+02 | 4E+00
(2E-03 to 4E+00)
2y 9E-01 2E+04 | 1E+03 | 4E+01 | SE-01 | 1E+02 | 4E+00
(2E-03 to 4E+00)
PLe 1E-03 2E-01 | 7E-03 | 1E03 | 2E-04 | 1E-02 | 8E-04
(1E-08 to 8E-03)
2E-10 5E-04 6E-07 | 7E-08 | 2E-08 | 1E-02 | 7E-03
wy (2E-15 to 1E-09)
2E-04 2E-03 1E-02 | 9E-02 | 10E-03 | 10E-03 | SE-03
Bayy (2E-09 to 1E-03)
7E-06 10E-05 6E-04 | 4E-03 | 4E-04 | 4E-04 | 2E-04
By (9E-11 to SE-05) ,
2E-06 3E-04 2E-04 | 7E-04 | 3E-04 | IE-04 | 8E-05
236y (E-11 to 1E-05)
3E-06 4E-02 2E-05 | 6E-06 | 1E-06 | 3E-04 | 1E-06
ZINp (1E-07 to 3E-05)
2E-03 SE-01 2E-01 2E-06 | 2E-02 | 7E-04 | 6E-04
Dap, (4E-04 to 6E-03)
2E-04 2E-03 1E-02 | 9E-02 | 7E-03 | 10E-03 | SE-03
28y (2E-09 to 1E-03)
3E-01 4E+00 2E+00 | 6E-04 | 9E-01 | 3E-02 | 2E-02
29py (6E-02 to 8E-01)
2E-02 1E+00 6E-01 4E05 | 2E-01 | 7E-03 | 6E-03
M0py (6E-03 to SE-02)
3E-02 8E+01 9E+00 | 1E-04 | 9F-02 | 2E-01 3E-03
2140 (5E-03 t07E-02)
3E-02 2E+01 7E+00 | 3E-05 | 9E-01 | 4E-02 | 3E-02
Mipy (8E-03 to 7E-02)
9E-07 1E-04 9E-05 | 2E-10 | 8E-06 | 3E-07 | 3E-07
uzpy (8E-08 to 4E-06)

! Average sludge waste concentration value (range of concentration)

2 B200/T200 series tanks include: B-201, B-202, B-203, B-204, T-201, T-202, T-203, T-204
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Originator: Brian Thompson
Date: December 27, 2011 W
Revision: 1 )

Reviewer: '}kto\ﬁ ‘LU/W\%

Review Date: Ylh/’?( ( '

Purpose

Compare adjusted concentrations [iCi/g-sludge] of select analytes in tanks:
e 241-AZ-101
e 241-8-101
e 241-B-103
e 241-T-101
e 241-T-102
e 241-T-103

with average adjusted concentrations [uCi/g-sludge] in tanks containing potential TRU wastes:
e 241-B-201
s 241-B-202
e 241-B-203
s 241-B-204
o 241-T-104
¢ 241-T-110
o 241-T-111
e 241-T-201
o 241-T-202
e 241-T-203
s 241-T-204

Approach

(1) Determine adjusted analyte activity for each sludge waste phase present in each tank using the adjusted
analyte concentration, waste phase volume, and component density as represented in the TWINS
database

(2) Sum individual adjusted analyte activities for all sludge waste phases per tank and divide by total sludge
mass to determine adjusted analyte concentration [uCi/g-sludge]
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Inputs

(1) Define units

KL= 1000L w= 10" °

(2) Define matrix notation

i= 0.24 j= 0.19

(3) Tank waste phases

0 "241-AZ-101"
1 "241-AZ-101"
"241-B-101"
"241-B-101"
"241-B-101"
"241-B-103"
"241-T-101"
"241-T-102"
"241-T-102"
“241-T-103"
10 "241-T-103"
11 "241-T-103"
Reference :==| 12 "241-B-201"
13 "241-B-202"
14 "241-B-203"
15 "241-B-204"
16 "241-T-104"
17 "241-T-110"
18 "241-T-110"
19 "241-T-111"
20 "241-T-111"
21 "241-T-201"
22 "241-T-202"
23 "241-T-203"
\ 24 "241-T-204"

=B~ R e Y "

Source: Tank Waste Information Network System (TWINS), Queried 11/03/2011 [Tank waste phase],

http://twins.pnl.gov/twins.htm,

ci= 3.710'%Bq

"Studge (Liquid & Solid)”
"Studge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)”
"Sludge (Liquid & Solid)”
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liguid & Solid)"
"Studge (Liquid & Solid)"”
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"
"Sludge (Liquid & Solid)"”
"Sludge (Liquid & Solid)"

“NA (solid)" }

"P3AZ1 (solid)"
"B (solid)"
"BL (solid)"

"MW1 (solid)"

"MW1 (solid)"

"CWR2 (solid)"

"CWP2 (solid)”

"MW?2 (solid)"

"CWP2 (solid)"

"CWRI1 (solid)"

"MW2 (solid)"

"224-1 (solid)"
"224-2 (solid)"
"224-2 (solid)"
"224-2 (solid)"
"1C (solid)"
"224-2 (solid)"
"2C (solid)"
224-2 (solid)"
"2C (solid)"
"224-1 (solid)"
"224-2 (solid)"
"224-2 (solid)"
"224-2 (solid)"
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(4) Waste phase volume and component density {corresponding to ‘reference’ in (3))

30 1.59
167 1.59
19 1.74
76 15
1 18
4 1.8
140 1.46
64 1.79
8 1.85
64 1.68
19 18
4 1.85

Volume:=| 111 |kL p:=| 126 |2
108 120 |™
188 1.19
184 1.19
1199 129
37 125
1360 125
904 1.24
787 1.24
107 131
77 1.18
136 )
136 1.18

Source: Tank Waste Information Network System (TWINS), Queried 11/03/2011 [Volume (kL), component
density (g/mL), primary reported values}, http://twins.pnl.gov/twins.htm.
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Equations

(1) Calculate analyte inventory for each analyte in each waste phase

Inventory | e Analytes . ] Volum% | pi{

* K

Example Calculation

Tank: 241-AZ-101
Analyte: '@
Waste Phase: Sludge (Liquid & Solid) => NA (Sludge)

1000L 1000mL

- .10-3 K< : . dbpes | = - 10*uCi

Inventory = 1.10-10 = 30kL 1.59mL = 7 = 5.25-10*uCi
(2) Mass of each sludge phase per tank
mphasei:"" Vo]umci- pJ
Example Calculation
Tank: 241-AZ-101
Waste Phase: Sludge (Liquid & Solid) => NA (Sludge)
= . ®. ., B8 B . .107

Mass = 30kL 1.59mL - B 477-10'¢g

{3) Adjusted analyte concentrations per total sludge waste

Inventory 0] + Inventory Inventory 2. + Inventory By + Inventory 4
* 3 ’ .

1,]

AZI0]. .= BiO1 :=
u "blnsco + n&;}nscl J mpmse:2 E mp}ase3 + "‘pfnse4
Inventory ,, . + Inventory _ .
= s 7 8
BlO3J. Analytes 5.j T102 = »J »J
J mpl’ase7 + m’pl‘nsc8
TI01. := Analytes _ .
i T 6,
Inventory 9] + Inventory 10,j + [nventory 1,

T103. :=~
J mpi‘nsv:9 + mplnsem + mphxse”
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8205 = Analytes T20 lJ 1= Analytes

12,) 21,

9
BZO% := Analytes 13.] T2().3 = Analytes 22.j

T203. := Analytes 23
B203 := Analytes , , . ! e
J 14,

2 =
T_Od,j ‘= Analytes 24,

BZOA} .= Analytes 15,

T104j := Analytes 16,j

Inventory ,_ . + Inventory 18,
d

17,

+
mphlse” rnph}scrs

Ti10. :=
}

Inventory 19,j + Inventory 20,

Tl ]l =
' Mptase o *+ Mphase,

Example Calculation

Tank: 241-AZ-101

5.2520%uCi + 2.92:105uCi u'd Ci
- K =110-10"3-_2L

AZ101 = 4.77-107g + 2.66'10%g g(sludge)

{(4) Adjusted analyte concentrations for all'tanks containing potential TRU wastes

TRU :=B201+ B202+ B203+ B204+ T104+ T110+ T111+ T201 + T202+ T203 + T204

Example Calculation
Analyte: 9

TRU=5-10""24+0+4+0+4+0+4+3-1077+1-107%+7-107" +5-10"1245-10°24+04+0+0

=3.10-F—FCF
o g (solids)
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EXECUTIVE SUMMARY

A review of waste transfer documentation was conducted to determine the origin of waste
transferred into single-shell tank 241-T-105. This review was conducted to support decisions
concerning disposition of the waste present in this tank,

Tank 241-T-105 presently contains approximately 98,000 gallons of sludge. Based on the waste
transfer history, the sludge stored in tank 241-T-105 is comprised of first decontamination cycle
waste (1C), second decontamination cycle (2C) waste, and coating removal waste (CW) from
operation of the 221-T Bismuth Phosphate Plant, coating removal waste from operation of the
202-S Reduction-Oxidation (REDOX) Plant, and equipment decontamination waste from the
221-T Plant.

A total of five core samples of the sludge contained in tank 241-T-105 were obtained in March
1993, June 1993 and June 1997 and analyzed to determine radiochemical and chemical
concentrations. Based on analyses of these core samples and waste templates, the concentration
of transuranic elements in the tank 241-T-105 sludge is approximately 427.4 nCi/g. The
concentrations of cesium-137 and strontium-90 in the sludge contained in tank 241-T-105 are
approximately 10.4 nCi/g and 58.7 pCi/g, respectively, decay corrected to January 1, 2004,
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LIST OF TERMS
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low activity cell drainage waste
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Coating waste

U.S. Department of Energy
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1.0  INTRODUCTION

The origin of the waste in tank 241-T-105 has been reviewed to provide information for
determining the disposition of this waste. Section 2.0 discusses the ori gin of waste transferred
into and removed from single-shell tank 241-T-105. Section 3.0 provides a description of the
different types of wastes that were generated at the Hanford Site chemical processing plants and
transferred to single-shell tank 241-T-105. Section 4.0 provides a discussion on the radionuclide
analyses of the waste in single-shell tank 241-T-105. Section 5.0 summarizes the waste types
that were transferred into single-shell tank 241-T-105.

2.0 WASTE TRANSFER INTO AND WASTE REMOVAL FROM TANK 241-T-105

This section provides a brief description of single-shell tank 241-T-105 and summarizes waste
transfers into and waste removal from these tanks. In order to determin the origins of the waste
presently stored in single-shell tank 241-T-105, publicly available reports for the Hanford Site
were reviewed. Documents reviewed included the Hanford site contractors’ monthly reports
(1945 through 1975), Army Corp of Engineers monthly reports (December 1944 through
December 1946), U. S. Atomic Energy Commission monthly reports (1947 through 1954), waste
disposal reports (1948 through 1975), tank farm waste status summary reports, and
miscellaneous letters and technical reports.

The Hanford site contractors® monthly reports for January 1945 through July 1951 list the
volume of waste stored in the single-shell tanks, with the exception of the B-200 and T-200
series single-shell tanks. No records were located that provided the volume of wastes stored in
the single-shell tanks from August 1951 through February 1952. Beginning in March 1952,
waste transfers and the volume of waste stored in each single-shell tank were reported for each
tank in a waste status summary report.

With the exception of the waste status summary reports, all reports cited in this section are
available electronically from the Hanford Declassified Document Retrieval System at
http://www?2.hanford.gov/declass/ or the DOE Information Bridge at '
http://www.osti.gov/bridge/. The waste status summary reports are available only as photocopies
from Hanford Site Records Information Management Services organization.

2.1 DESCRIPTION OF TANK 241-T-105

Single-shell tank 241-T-105 was originally constructed in 1944 as part of the Manhattan Project
(HW-10475-C, Chapter IX) and is one of the twelve, 100-series tanks in 241-T Tank Farm.
Figure 1 provides a plan view of tank 241-T-105. Thc 100-series tanks are seventy-five-foot
diameter underground tanks made of reinforced concrete with a steel liner on the bottom and
sides. The steel liner extends to a height of nincteen-foot. Each 100-series tank has a design
capacity of 530,000 gallons at a liquid depth of 16 feet, 8 inches. The 241-T Tank Farm also
includes four 200-series tanks that are of similar construction as the 100-series tanks, but are
only twenty-foot diameter and each have a capacity of 55,000 gallons.
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Single-shell tank 241-T-105 is equipped with six, 3-inch diameter inlet / outlet nozzles, as
depicted in Figure 1. Tank 241-T-105 was the second tank in the cascade that included tanks
241-T-104 and 241-T-106. Each tank in the cascade was located at an elevation of one foot
lower than the preceding tank so that waste would gravity flow through the overflow pipeline
from the filled tank to the next tank in the cascade. Tank 241-T-104 was connected via an
underground overflow pipeline to nozzle N2 on tank 241-T-105. Nozzle N1 on tank 241-T-105
(sec Figure 1) was connected to tank 241-T-106 via an underground overflow pipeline. Tank
241-T-105 was also connected in July 1946 via nozzle N6 to an underground pipeline (line
number V-699) to diversion box 241-T-153 (HAN-45762, pages 15 and 32). The remaining
three nozzles (N3, N4, and N5) on tank 241-T-105 were blanked off close to the tank when this
tank was constructed in 1944 (HW-10475-C, pages 907 and 908).

Figure 1. Tank 241-T-105 Plan View.
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[S30 kgal}
NORTH
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o R2
HATCHWAY o
MANHOLE O R3
O R4
)
SALTWELL PUMP PIT
| \
o
P 60 ' L3
RS \' N4
OMANHOLE \' NS
N6
R?O

R8° @

KEY PLAN




RPP-16764 Rev. 1

2.2 'WASTE TRANSFERS FOR TANK 241-T-105

Waste transfers into tank 241-T-105 and the operation of the tanks 241-T-104, 241-T-105, and
241-T-106 as a cascade are discussed in chronological order. A chronological listing is provided
in Appendix A of waste transfers into and waste removal from tank 241-T-105 from 1945
through 1977. Section 3.0 describes the operation of the processing facilities that generated the
waste types transferred into tank 241-T-105.

2.2.1  221-T Plant 2C Waste (July 1946 —~ April 1948)

Tanks 241-T-104, 241-T-105, and 241-T-106 were originally designated as a spare cascade of
tanks that were intended to receive second decontamination cycle (2C) waste from operations at
the 221-T Bismuth Phosphate Plant (see Section 3.0). However, the cascade of tanks that was
receiving first decontamination cycle (1C) and coating removal waste (CW) from the )
221-T Plant became filled in 1946, necessitating the use of tank 241-T-104 to store the 1C/CW
waste. Piping modifications were conducted in July 1946 to allow tanks 241-T-104 and
241-T-105 to be filled independently. A scparate transfer pipeline was established from
diversion box 241-T-153 to tank 241-T-105 (HAN-45762, pages 15 and 32). A transfer line
from diversion box 241-T-153 to tank 241-T-104 was installed when the 241-T tank farm was
originally constructed in 1944. Tank 241-T-105 was still connected via the underground
overflow pipcline to tank 241-T-106. Tank 241-T-104 was then uscd to receive 1C/CW waste
from the 221-T Plant, but was maintained at an operating level that prevent waste cascading to
tank 241-T-105 (sec RPP-16129).

The cascade of tanks 241-T-110, 241-T-111, and 241-T-112 originally receiving 2C waste from
the 221-T Plant also became filled in July 1946 (RPP-13873, page 3). Beginning on July 22,
1946, 2C waste from the 221-T Plant was diverted to tank 241-T-105 (HAN-45800-DEL,

page 64 and HW-7-4542-DEL, page 21). Tanks 241-T-105 became filled with 2C waste in
June 1947 and began to cascade waste into tank 241-T-106. Tanks 241-T-105 and 241-T-106
continued to receive 2C waste from the 221-T Plant until March 1948, when these two tanks
were reported as being filled (HW-9595-DEL, page 32).

Plans were initiated in October 1946 to dispose of the 2C supemnatant contained in tanks
241-T-105, 241-T-106, 241-T-110, 241-T-111, and 241-T-112 to an underground crib
(HW-7-5362-DEL, page 27). A new underground crib (designated as 241-T-3) was constructed
in 1947. Tank 241-T-110 would be used to settle solids that formed in the 2C waste, with the
supcrnatant cascading by gravity flow into tank 241-T-111 and then into tank 241-T-112. The
clarified 2C supernatant would be jetted from tank 241-T-112 to the underground crib. Crib
disposal of the clarified 2C supernatant was authorized on an experimental basis (HW-10321).
The 2C waste contained in tank 241-T-111 was jetted to this underground crib in

September 1947 (HW-7795-DEL, page 26).

Prior to September 1945, the 2C waste was neutralized to a pH of approximately 10 in
221-T Plant before transfer to the single-shell tanks (HW-3-3220, page 13). Beginning in
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September 1945, the pH of the 2C waste was adjusted to approximately pH 7 in 221-T Plant
before transfer to the single-shell tanks. This adjustment was done to cause the precipitation of
bismuth and plutonium in the 2C waste so that the supernatant would contain a lower
concentration of plutonium (HW-7-2548-DEL, page 22 and HW-7-2706-DEL, page 21). Asa
result, tank 241-T-105 contained settled 2C solids (i.., bismuth and plutonium precipitate) and
2C supernatant. The level of sludge in tank 241-T-105 was reported 5 feet, 6 inches, as of April
29, 1948 (HAN-45807-DEL, page 55), which corresponds to a sludge volume of 161,030
gallons.

Approximately 360,000 gallons of 2C supernatant were jetted from tank 241-T-105 to crib
number 241-T-3 in April 1948 (HW-9922-DEL, page 31). After removal of the 2C supecrnatant,
tank 241-T-105 was used to store 1C/CW waste as discussed in Section 2.2.2.

In July and August 1948, the 2C supernatant present in tank 241-T-106 was jetted to the
241-T-3 crib (HW-10714-DEL, page 32 and HW-10993-DEL, page 35). Crib disposal of
approximately 450,000 gallons of the 2C waste in tank 241-T-112 was initiated on August 4,
1948 (HW-10993-DEL, page 35) and halted in September 1948 (HW-11226-DEL, page 32).
While the 2C supematant was being removed from tanks 241-T-105, 241-T-106, and 241-T-112,
2C waste from the 221-T Plant was collected in tank 241-T-110, which cascaded to tanks
241-T-111 and 241-T-112. The 2C sludge settled in tanks 241-T-110 and 241-T-111 with the
supernatant cascading by gravity flow into tank 241-T-111 and then into tank 241-T-112. The
clarified 2C supematant was periodically transferred from tank 241-T-112 to the crib
(RPP-13873, page 3).

22,2 221-T Plant 1C/CW Waste (May 1948 — April 1951)

After removing the 2C supernatant, 1C/CW waste from the 221-T Plant was jetted via diversion
box 241-T-153 to tank 241-T-105 beginning in May 1948 (HW-10166-DEL, page 33 and
HAN-45807-DEL, page 55). The 1C/CW waste accumulated atop the 2C sludge present in tank
241-T-105. Tank 241-T-105 was reported as being filled in August 1948, and the 1C/CW waste
began overflowing to tank 241-T-106. Tanks 241-T-105 and 241-T-106 were reported as being
filled in January 1949 (HW-12391-DEL, page 38). The 1C/CW waste generated at the

221-T Plant was then transferred to the cascade of single-shell tanks 241-TX-109, 241-TX-110,
241-TX-111, and 241-TX-112.

Prior to October 1945, the 1C/CW waste was neutralized to a pH of approximately 10 in

221-T Plant before transfer to the single-shell tanks (HW-3-3220, page 13). Beginningin
October 1945, the pH of the 1C/CW waste was adjusted to approximately pH 7 in 221-T Plant
before transfer to the single-shell tanks. This adjustment was done to cause the precipitation of
bismuth and plutonium in the 1C/CW waste so that the supernatant would contain a lower
concentration of plutonium (HW-7-2706-DEL, page 21). As a result, the 1C/CW waste in tank
241-T-105 precipitated a sludge that contained bismuth and plutonium. The 1C/CW sludge
settled atop of the 2C sludge already present in tank 241-T-105. A separate 1C/CW supcrnatant
phase formed atop the 2C and 1C/CW sludges present in tank 241-T-105. The waste stored in
tank 241-T-105 sat undisturbed until April 1951 when the supematant was transferred to the
tanks 241-TX-117 and 241-TX-118 for evaporation.

10
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In April 1951, the 1C/CW supematants stored in tanks 241-T-104, 241-T-105, and 241-T-106
were transferred to tanks 241-TX-117 and 241-TX-118 (HW-20991-DEL, page 53). Following
removal of the 1C/CW supemnatant, an estimated 470,000 gallons of sludges remained in these
three tanks. The sludge volume in individual tanks was not reported. The 1C/CW supernatant
present in tanks 241-T-107, 241-T-108, and 241-T-109 was also transferred to tanks 241-TX-117
and 241-TX-118 in May 1951 (HW-21260-DEL, pages 57 and 58), June 1951 (HW-21506-DEL,
page 57), and July 1951 (HW-21802-DEL, page 42).

The 1C/CW supernatants in tanks 241-TX-117 and 241-TX-118 were processed in the

242-T Evaporator from April 28, 1951 (HW-20991-DEL page 54 and HAN-63671-DEL,

page 40) through July 1951 (HW-21802-DEL, page 42). The concentrated 1C/CW supernatant
waste (i.e., evaporator bottoms) was stored in tanks 241-TX-116 and 241-TX-117. The
evaporator bottoms in tanks 241-TX-116 and 241-TX-117 were eventually processed again
through the 242-T Evaporator to further concentrate these wastes for storage in tanks
241-TX-110 and 241-TX-111,

2.23  221-T Plant 1C/CW Waste (August 1951 — January 1954)

After evaporating the 1C/CW supernatant, the cascade of tanks 241-T-104, 241-T-105, and
241-T-106 again received 1C/CW waste from the 221-T Plant. No record could be found of the
precise date that 1C/CW waste was diverted to the cascade of tanks 241-T-104, 241-T-105, and
241-T-106. However, tank 241-T-104 was reported as being filled with 1C/CW waste in
August 1951. The 1C/CW waste then began to cascade from tank 241-T-104 into tank
241-T-105. Tank 241-T-105 was reported as being filled with 1C/CW waste on October 26,
1951. The 1C/CW waste then began to cascade from tank 241-T-105 into tank 241-T-106.
Tank 241-T-106 was reported as being filled with 1C/CW waste on December 22, 1951
(HW-33591, page 12).

As previously discussed in Section 2.2.2, the 1C/CW waste formed a bismuth and plutonium
precipitate in tank 241-T-105. The newly formed 1C/CW precipitate settled atop the 2C and
1C/CW sludge already present in tank 241-T-105. A measurement of the supernatant and sludge
levels in tank 241-T-105 obtained in January 1953 indicated a supematant volume of

381,000 gallons and a sludge volume of 149,000 gallons (HW-27842, page 10). The waste
stored in tank 241-T-105 sat undisturbed until January 1954, allowing the sludge to fully settle
and decay of radionuclides with short half-lives. :

2.24 Trench Disposal of 1C/CW Supernatant (January 1954)

Plans were made to atlow the 1C/CW waste to remain in the cascade of tanks 241-T-104,
241-T-105, and 241-T-106 for one year to allow for the decay of short-lived fission products,
after which the supernatant was to be processed in the 242-T Evaporator (HW-27838, page 32).
However, evaporation of the supernatant contained in these tanks was not conducted.

Instead, the 1C/CW supemnatant contained in these tanks was discharged to trenches. On
January 22, 1954, approximately 144,375 gallons of the 1C/CW supernatant contained in tank

11
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241-T-105 were transferred into the east section of trench 241-T-1 (later renamed to

trench 216-T-14). On January 29, 1954, approximately 242,000 gallons of the 1C/CW
supernatant contained in tank 241-T-105 were transferred into a section of trench 241-T-2 (later
renamed trench number 216-T-15). The composition of the 1C/CW supemnatant discharged from
tank 241-T-105 to these trenches is provided in Table 1 (HW-33591, page 12).

The 1C/CW supernatant contained in tanks 241-BX-110, 241-BX-111, 241-BX-112,
241-BY-106, 241-BY-110, 241-T-104, 241-T-105, 241-T-106, 241-TX-109, 241-TX-110, and
241-TX-111, and 1C/CW evaporator bottoms contained in tanks 241-B-107, 241-B-108,
241-B-109, 241-TY-101, and 241-TY-102 were also discharged to trenches from January 1954
through November 1954 (HW-33591, pages 11 and 12 and HW-38562, pages 10, 28 and 29).
The disposal of 1C/CW supernatant and evaporator bottoms to these trenches was based on the
concept of retaining fission products, plutonium, and uranium in the soil column. Trench
disposal of the 1C/CW supemnatant and evaporator bottoms was thought to be an economical
method for providing additional capacity in the single-shell tanks for storage of wastes with
higher mdloacuvnty (HW-34281).

Table 1. Composition of Tank 241-T-105 1C/CW Supernatant Discharged to Trench.

Concentration (LCi/mL)

Analyte Trench 216-T-14 Trench 216-T-15
Plutonium (Pu) 4.7E-05 5.0E-05
Uranium (U) 1.8E-05 1.7E-05
Cesium (Cs) 042 0.44
Strontium (Sr) 8.7E-03 2.2E-02
pH 10.0 9.8
Volume (gallons) 144,375 242,000

Following the trench disposal of the 1C/CW supernatant, tank 241-T-105 contained
approximately 4,000 gallons of 1C/CW supernatant and 149,000 gallons of sludge (HW-30851,
page 5). The sludge in tank 241-T-105 was comprised of 2C and 1C/CW sludge from the ‘
221-T Plant.

2.2.5 221-T Plant 1C/CW Waste (March 1954 — December 1954)

On February 23, 1954, the cascade of tanks 241-T-104, 241-T-105, and 241-T-106 again
recetved 1C/CW waste from the 221-T Plant (HW-31126, page 5). Tank 241-T-104 was
reported as being filled with 1C/CW waste on March 23, 1954, and waste began to cascade into
tank 241-T-105 (HW-31374, page 5 and HAN-62359-DEL, April 5, 1954, page 11). Tank
241-T-10S was reported as being filled with 1C/CW waste on June 17, 1954 (HW-32389,

page 5). The 1C/CW waste then began to cascade from tank 241-T-105 into tank 241-T-106.
Tank 241-T-106 was reported as being filled with 1C/CW waste in August 26, 1954
(HAN-62359-DEL, September 8, 1954, page 21). The cascade of tanks 241-T-104, 241-T-105,
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and 241-T-106 stopped recciving 1C/CW waste on August 26 1954, and the 1C/CW waste from
the 221-T Plant was routed to the cascade of tanks 241-TX-109, 241-TX-110, and 241-TX-111
(HAN-62359-DEL, September 8, 1954, page 21).

In November and December 1954, approximately 342,000 gallons of 1C/CW supernatant stored
in tank 241-T-105 was transferred to tank 241-TX-118 (HW-33904, page 5 and HW-34412,
page 5). Followmg removal of the 1C/CW supcmnatant, an estimated 188,000 gallons of sludges
remained in tank 241-T-105. The 1C/CW supernatants in tank 241-TX-118 were processed in
the 242-T Evaporator in December 1954 (HIW-34147-DEL, page Ed-5). The concentrated
1C/CW supernatant waste (i.e., evaporator bottoms) was stored in tank 241-TX-117.

22.6 221-T Plant Coating Removal Waste (January 1955 to March 1956)

Beginning on October 20, 1954, nickel ferrocyanide scavenging of the 1C waste was conducted
in T-Plant to precipitate cesium-137 and strontium-90 (HW-33585-DEL, page Ed-8 and

HW-33184). The precipitated 1C waste slurry was transferred separate from the coating removal
waste to tank 241-TY-101 for scttling of the precipitate and discharge of the scavenged (i.c.,
cesium and strontium depleted) supernatant to a trench (HW-33544, page 7 and
HAN~623S9~DEL, November 4, 1954, page 34). Tanks 241-TY-103 and 241-TY-104 were also
used to receive the precipitated 1C waste slurry from the 221-T Plant (HW-36001, page 7, and
HW-41812, page 7) until the 221-T Plant was shut down in September 1956.

The coating removal waste (CW) from the 221-T Plant was transferred to tank 241-T-105
beginning in January 1955 (HW-35022, page 5). Tank 241-T-105 continued to receive CW
waste from the 221-T Plant until March 1956. The 221-T Bismuth Phosphate process was shut
down in March 1956 and cleanout of the facility was conducted (see Section 3.1.2). Tank
241-T-105 did not receive any waste from the cleanout activities conducted at the 221-T Plant.
No waste transfers were made into or waste removal from tank 241-T-105 from April 1956
through May 1965.

2.2,7 Reduction-Oxidation Plant (REDOX) Plant Coating Removal Waste (June 1965)

In June 1965, approximately 210,530 gallons of supernatant were transferred from tank
241-S-107 to tank 241-T-105. Approximately 188,530 gallons of supernatant was transferred
through the overflow line from tank 241-T-105 to tank 241-T-106. The supernatant present in
tank 241-S-107 was coating removal waste from the REDOX Plant (ISO-806, pages 5 and 7).
Operation of the REDOX Plant is discussed in Section 3.3.

Tank 241-S-107 is similar in design as tank 241-T-105, but has a nominal operating capacity of
758,000 gallons. Tank 241-S-107 was operated for a period of time as a cascade along with
tanks 241-S-108 and 241-5-109. The first waste received into tank 241-S-107 was high level
waste from the 202-S REDOX Plant, which was transferred to the cascade of tanks 241-S-107,
241-5-108 and 241-S-109 from August 25, 1952 (HW-27839, page 23) through February 8, 1953
(HW-27775, page 12). The cascade then received “centrifuge cake waste® from the REDOX
Plant from February 9, 1953 through May 1954 (HW-32110, page 7).

13
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The cascade of tanks 241-S-107 through 241-S-109 then received coating removal waste from
the REDOX Plant from November 1954 (HW-33904, page 7) through April 1955, at which time
the cascade was filled (HW-36553, page 7). Tank 241-S-107 contained approximately 758,000
gallons of high-level and coating waste from the REDOX Plant as of Apri! 1955. Approximately
182,000 gallons of supernatant was transferred from tank 241-S-107 to tank 241-S-106 in
October 1955 (HW-39850, page 7) so that the tank could again receive coating removal waste
from the REDOX Plant. By January 17, 1956, tank 241-S-107 was filled with 757,000 gallons
of high-level and coating waste from the REDOX Plant (HW-41038, page 7). No waste was
added or removed from tank 241-S-107 until July 1957, when 202,000 gallons of supernatant
were transferred to tank 241-U-107, leaving 541,000 gallons of REDOX Plant waste in tank 241-
S-107 (HW-51858, page 7). Tank 241-S-107 again received REDOX Plant coating removal
waste from August 1957 (HW-52414, page 7) through the first quarter of calendar year 1967
(ISO-806, page 7). The coating removal waste was transferred to other single-shell tanks in the
200 West Area.

A total of approximately 2.5 million gallons of REDOX Plant coating removal waste was
transferred into tank 241-S-107 from November 1954 through May 1965, before transferring
REDOX Plant coating removal waste to tank 241-T-105. An additional 0.7 million gallons of
coating removal waste was transferred through tank 241-S-107 from June 1965 through the first
quarter of calendar year 1967 (LA-UR-97-311). The original 758,000 gallons of REDOX Plant
high-level waste received in tank 241-S-107 between August 1952 through May 1954 was
diluted by a factor of about 3.3 by May 1965, due to the receipt of the approximately 2.5 million
gallons of coating removal waste.

Tank 241-T-105 contained a mixture 2C and 1C/CW sludges from the 221-T Plant, 221-T Plant
CW supernatant, and REDOX Plant CW supernatant. The supernatant in tank 241-T-105 was
sampled and analyses reported in September 1965 in preparation for processing in the

242-T Evaporator (LET-092465). The September 1965 analysis of the tank 241-T-105
supernatant is presented in Table 2.

14
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Table 2. Composition of Tank 241-T-105 REDOX CW Supernatant.

Analyte Concentration Units
Free hydroxide (OH) 0.779 M
Carbonate (CO;) 26.2 g/L
Aluminate (A1O;) 8.48 g/L
Fluoride (F) 0.076 g/L
Chloride (Cl) 1.39 g/L
Sodium (Na) 58 g/L
Nitrate (NO3) 97.5 g/L
Cyanide (CN) Not detected
Cesium-137 7.1E-01 pCi/mL
Zironium-Niobium-95 3.17E-01 pCi/mL .
Specific Gravity 1.126
Supematant Volume 505,000 Gallons
Studge Volume 58,000 Gallons

The volume of sludge reported to be in tank 241-T-105 in first quarter of calendar year 1965 was
approximately 62,000 gallons. This is significantly less than the 188,000 gallons of sludge
reported present in tank 241-T-105 from January 1955 through December 1964 (see

Appendix A). It is possible that the REDOX coating removal waste that was transferred into
tank 241-T-105 in June 1965 could have dissolved some of the 2C and 1C/CW sludges. It is also
probable that the 2C and 1C/CW sludge volume was reduced by settling and compaction of these
sludges.

No waste transfers were made into or waste removal from tank 241-T-105 from June 1965
through December 1966.

In the January 1967, approximately 407,000 gallons of supernatant were transferred from tank
241-T-105 to tank 241-TX-118 for processing in the 242-T Evaporator (ISO-806, page 5). A
blend of 241-T-105 and previously evaporated waste {i.¢., evaporator bottoms) was processed in
the 242-T Evaporator in January 1967 (HAN-96590-DEL, page AllI-5) through February 1967
(HAN-96805-DEL, page AIll-5). The volume of supernatant and sludge remaining in tank
241-T-105 was 66,000 gallons and 62,000 gallons, respectively.

2.2.8 Hanford Laboratory Waste (March 1967 through December 1967)

The Hanford Laboratories located in 300 Areas of the Hanford Site contained hot cells for
conducting research and development activities. Waste from the Hanford Laboratories
(designated as HLO waste) was transported in a tanker truck to the 200 West Area for disposal
into cribs (BNWC-91, page 22, and 1SO-98, pages 22 and 24). If the radionuclide content of the
HLO waste exceeded the limits for disposal into a crib, then the HLO waste was transferred into
a single-shell tank for storage.
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In March 1967, 55,000 gallons of HLO waste was transferred from the transport tanker truck into
tank 241-T-105 (ISO-806, page S and HAN-97066-DEL, page Alll-5). A spill of HLO waste
was reported in the 241-T Tank Farm, contaminating approximately 600 ft? of the ground to a
maximum dose rate of 100 mrad per hour. Most of the contaminated soil was removed and the
rest covered with gravel (HAN-97066-DEL, page Alll-5). Tank 241-T-105 received an
additional 70,000 gallons in April 1967, 185,000 gallons in May 1967, and 31,000 gallons of
HLO wastc in June 1967 (ISO-967, page 5, HAN-97300-DEL, page Alll-4, and
HAN-97845-DEL, page Alll-3). An analysis of the HLO wastes transferred to tank 241-T-105
could not be located.

At the end of Junc 1967, tank 241-T-105 was filled, containing approximately 66,000 gallons of
REDOX CW supernatant, 396,000 gallons of HLO supernatant and approximately

62,000 gallons of 2C and 1C/CW sludges. Beginning on July 28, 1967, the HLO waste that
could not be disposcd to crib number 216-T-35 was collected at the REDOX Plant and processed
in the REDOX D-12 concentrator ({H1AN-98343-DEL, page Alll-3).

In the fourth quarter of calendar year 1967, approximately 396,000 gallons of supernatant
(mixture of REDOX CW supernatant and HLO supernatant) was transferred from tank
241-T-105 to tank 241-TX-118 (ARH-326, page 6). An analysis of the supernatant transferred
from tank 241-T-105 to tank 241-TX-118 could not be located. This supernatant was then
processed in the 242-T Evaporator. Following this transfer, tank 241-T-105 contained
approximately 66,000 gallons of supernatant and 62,000 gallons of 2C and 1C/CW sludges.

2.2.9 T-Plant Equipment Decontamination Waste (January 1968 to June 1969)

Equipment decontamination activities at the 221-T Plant are discussed in Section 3.1.3. The
221-T Plant equipment decontamination waste had previously been transferred into crib numbers
216-T-28 and 216-T-34 (BNWC-91, page 21, and ISO-98, page 23).

In the first quarter of 1968, tank 241-T-105 received approximately 141,000 gallons of waste
from equipment decontamination activities conducted in the 221-T Plant (ARH-534, page 6).
An additional 127,000 gallons of waste from 221-T Plant equipment decontamination activities
were transferred into tank 241-T-105 in the sccond quarter of calendar year 1968 (ARH-721,
page 6). An analysis of the 221-T Plant equipment dccontamination waste transferred to tank
241-T-105 could not be located.

Approximately 9,000 gallons of supernatant present in tank 241-T-105 were then transferred to
the REDOX Plant for processing in the D-12 Evaporator. In July 1968, approximately 279,000
gallons of supernatant were transferred from tank 241-T-105 to the REDOX Plant for processing
in the D-12 Evaporator (ARH-871, page 6, and PR-REPORT-JUL68-DEL, page Alll-3).

No waste transfers were made into or waste removal from tank 241-T-105 from August 1968
through March 1969. An additional 57,000 gallons of waste from 221-T Plant equipment
decontamination activities were transferred into tank 241-T-105 in the second quarter of calendar
year 1969 (ARH-1200 B, page 7).
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In September 1969, tank 241-T-105 was reported to contain approximately 101,000 gallons of
supernatant and 62,000 gallons of sludge (ARH-1200 C, page 7). However, in December 1969,
the volumes of supernatant and sludge were revised. The total volume of waste present in tank
241-T-105 was unchanged. The volumes of supernatant and sludge reported in tank 241-T-105
in December 1969 were 64,000 gallons and 99,000 gallons, respectively (ARH-1200 D, page 7).
No documentation for the change in the sludge level in tank 241-T-105 could be located. The
change in the report volume of sludge in tank 241-T-105 may have been due to correction of a
previously inaccurate sludge depth measurement or precipitation of solids. Tank 241-T-105 had
previously contained REDOX CW waste (sce Section 2.2.7) and HLO waste (see Section 2.2.8),
which could have precipitated solids. Similarly, the 221-T Plant equipment decontamination
waste may have contained solids and/or precipitated solids in tank 241-T-105.

No waste transfers were made into or waste removal from tank 241-T-105 from July 1969
through September 1972,

2.2.10 B-Plant Cesium Jon Exchange Waste (October 1972 to June 1974)

In the fourth quarter of calendar year 1972, approximately 316,000 gallons of waste from
operation of the cesium ion exchange (IX) process and low-level waste evaporator in B-Plant
was collected in tank 241-BX-104 and transferred to tanks 241-T-105 (ARH-2456 D, page 6).
Operation of the B-Plant for cesium and strontium recovery is discussed in Section 3.2.

Tank 241-T-105 again received B-Plant IX waste from tank 241-BX-104 in the first quarter of
calendar year 1973 (ARH-2794 A, page 6). Approximately 63,000 gallons of supcrnatant were
received into tank 241-T-105. Approximately 4,000 gallons of supernatant were transferred
from tank 241-T-105 to tank 241-T-106. An additional 452,000 gallons of B-Plant IX and
low-level waste evaporator supernatant were transferred from tank 241-T-107 to tank 241-T-105
in the second quarter of calendar year 1973 (ARH-2794 B, page 6 and RPP-16765, section
2.2.9). Approximately 451,000 gallons of supernatant were then transferred from tank 241-T-
105 into tank 241-T-106 (ARH-2794 B, page 6).

Tank 241-BX-104 is similar in design and capacity as tank 241-T-105. Tank 241-BX-104 was
previously used from January 1949 through January 1955 to store metal waste generated from
operation of the 221-B Plant (SD-WM-TI-302, pages 66, 86-88 and WHC-MR-0132, table 104-
BX). The metal waste was removed from tank 241-BX-104 using hydraulic sluicing jets and
transfer pumps. The tank was visually inspected with a periscope optic unit to veiify removal of
metal waste prior to re-use of the tank. The tank was reported as containing no waste following
sluicing. Due to the retrieval method and limitation of the periscope optical inspection method,
it is likely that a small quantity of metal waste solids may have been left in tank 241-BX-104.
Tank 241-BX-104 received TBP Plant waste in 1956, which was then discharged to a ditch in
1957 leaving approximately 54,000 gallons of supernatant in this tank. PUREX coating removal
waste was transferred to tank 241-BX-104 in 1962 (from tank 241-C-102) and in 1964 (from
tank 241-C-108). The PUREX coating removal waste and TBP Plant wastc heel was transferred
from tank 241-BX-104 to tank 241-BY-103 in 1967, leaving a heel of approximately 7,000
gallons of supemnatant and 87,000 gallons of sludge.
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Tank 241-BX-104 was then used from 1967 through 1970 to receive approximately 4.6 million
gallons of cesium ion exchange and evaporator waste from B-Plant. These wastes were
transferred to other single-shell tanks. From 1971 through third quarter 1972, tank 241-BX-104
received and transferred to B-Plant for cesium ion exchange processing approximately 5.3
million gallons of REDOX high-level wastes. In the third quarter of 1972, tank 241-BX-104
again was used to receive cesium jon exchange waste from B-Plant, which was then transferred
to other single-shell tanks. Tank 241-BX-104 had received approximately 3.8 million gallons of
cesium ion exchange waste from B-Plant through the second quarter of 1973. Therefore, any
other wastes types previously stored in this tank were vastly diluted and transferred to other
tanks by the time the B-Plant cesium jon exchange waste was transferred from tank 241-BX-104
to tank 241-T-105 (and 241-T-107).

Tank 241-T-105 contained approximately 439,000 gallons of supernatant and 100,000 gallons of
sludge following thesc transfers. The supernatant was mostly cesium ion exchange waste from
B-Plant while the studge was a mixturc of 2C and 1C/CW from the 221-T Bismuth Phosphate
Plant along with CW from the REDOX Plant.

In preparation for processing in the 242-S Evaporator, the supernatant in tank 241-T-105 was
sampled in 1974 and analyses reported on September 17, 1974 (MEM-010274). The analytical
results for this sampling event are presented in Table 3. Approximately 425,000 gallons of
supernatant in tank 241-T-105 were transferred to tank 241-S-110 in the second quarter of
calendar year 1974 for processing in the 242-S Evaporator (ARH-CD-133 B, page 6). The
volumes of supernatant and sludge remaining in tank 241-T-105 were 13,000 gallons and
100,000 gallons, respectively. No additional waste transfers involving tank 241-T-105 occurred
until this tank was removed from service in January 1976.
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Table 3. Composition of Tank 241-T-105 Supernatant — B-Plant IX Waste.

. 1974 Supernatant .
Analyte Concentrat;;on (nCi/ml) Units

Cesium-137 3.86E+05 uCi/gal
Cesium-134 5.53E+03 uCi/gal
Cobalt-60 5.56E+02 pCi/gal
Antimony-125 4.84E+04 uCi/gal
Ruthenium-106/ 1.61E+06 pCi/gal
Rhodium-106
Strontium-89,90 Not reported puCi/gal
Al 0.039 M
Na 3.96 M
NO, 147 M
NO; 0.606 M
Pu <4.43E-06 g/gal
Am-24] Not reported pCi/gal
Differential Thermal No exotherm
Analysis
SO, 0.158 M
PO, 0.00571 M
F 0.0408 M
OH 0.109 M
CO; 0.844 M
pH 12.7
Specific Gravity 1.213 )
Visual Observation of | Dark amber, trace of solids
sample .

2.2.11 Salt-Well Pumping (February 1976 to April 1978)

Tank 241-T-105 was removed from service in January 1976. Removal of liquid from tank
241-T-105 was conducted from February 1976 through April 1978 as part of the program to
remove interstitial liquid (i.e., saltwell pumping) from the single-shell tanks (Letter
60410-78-092). A total of 28,196 gallons of liquid waste were reported as being pumped from
tank 241-T-105 to tank 241-T-101 during this period.

In May 1987, photographs were obtained of the waste surface in tank 241-T-105 to estimate the
amount of liquid and sludge remaining (HNF-SD-RE-TI-178, pages 207 to 213). The estimated
volume of sludge present in tank 241-T-105 was 98,025 gallons. The estimated volume of
drainable liquid in the sludge was 22,812 gallons. The estimated supernatant volume in tank
241-T-105 on May 1987 was 413 gallons. Tank 241-T-105 was administratively declared
having been Interim Stabilized on May 29, 1987.

19




RPP-16764 Rev. 1

2.2.12 Comparison with Other Reports

Waste transfers into and waste removals from tank 241-T-105 are summarized in 4 History of
the 200 Area Tank Farms (WHC-MR-0132) for 1945 through 1980, Historical Tank Content
Estimate for the Northwest Quadrant of the Hanford 200 West Area (HNF-SD-WM-ER-351),
Waste Status and Transaction Record Summary (WWSTRS) Rev. 4 (LA-UR-97-311) and the Tank
Waste Information Network (http://twins.pnl.gov/). The information cited in Sections 2.2.1
through 2.2.11 is in agreement with these previous reports. These previous reports accurately
state the volume of waste transferred into and removed from tank 241-T-105, as well as the
volume of solids and total waste stored. However, there is some ambiguity over the source of
the sludge present in tank 241-T-105.

The Historical Tank Content Estimate for the Northwest Quadrant of the Hanford 200 West Area
(HNF-SD-WM-ER-351) indicates that tank 241-T-105 contains only 2C and 1C/CW sludges
from the 221-T Bismuth Phosphate Plant. However as documented in Section 2.2, tank
241-T-105 also received coating removal waste from the T-Plant, coating removal waste from
the REDOX Plant, and T-Plant equipment decontamination waste. These wastes may also have
formed precipitates that settled in tank 241-T-105.

The Tank Interpretive Report (TIR) (http://twins.pnl.gov/) states the core samples obtained from
tank 241-T-105 are consistent with the 2C, 1C, and CWR waste typc being present in this tank.
However, other waste additions including REDOX cladding wastes and aluminum cladding
wastes (CW) may also have been added to the upper portion of the sludge layer. The sludge at
the bottom of the tank was sccond cycle bismuth phosphate waste (2C). Other dilute waste
additions including laboratory wastes, B Plant ion exchange waste (IX), B Plant low-level waste
(BL), and T Plant decontamination wastes were assumed to be negligible or removed from the
tank during supernatant transfers and salt well pumping.

The Tank Characterization Report for Single-Shell Tank 241-T-105 (HNF-SD-WM-ER-369,
Rev. 2B, Appendix D) assumes REDOX high-level waste (R1) was transferred into tank 241-T-
105 based on comparing the tank 241-T-105 sludge composition with the composition of
REDOX high-level waste. The Tank Characterization Report for Single-Shell Tank 241-T-105
assumes the relatively high concentrations of aluminum, chrome, strontium-90, and cesium-137
present in the top layer of tank 241-T-105 sludge is characteristic of REDOX high-level waste.
However, the 2004 TIR states “...upon closer evaluation, no transfer records of R1 waste were
found and other R1 fission products appcared to be unreasonably high. Therefore, the upper
layer of waste was determined to consist of mostly CWR1 [REDOX coating removal waste],
with a small portion of 1C and no R1 waste™. The TIR is the more current evaluation of the
waste type present in tank 241-T-105 compared to the 1998 Tank Characterization Report for
Single-Shell Tank 241-T-105.
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3.0 TYPES OF TANK WASTE GENERATED AT THE HANFORD SITE
CHEMICAL PROCESSING PLANTS

There were numerous irradiated nuclear fuel reprocessing, research and development, plutonium
processing and waste management activities conducted at the Hanford Site starting in 1944.
These irradiated nuclear fuel reprocessing, research and development, plutonium processing and
waste management activities conducted in the processing plants are discussed further in the
DOE/RL-97-02, National Register of Historic Places Multiple Property Document Form -
Historic, Archacological and Traditional Cultural Properties of the Hanford Site, Washington
February 1997.

It has been established in Section 2.0 that first decontamination cycle (1C) waste mixed with
coating removal waste (CW) from the 221-T Bismuth Phosphate plant was transferred into tank
241-T-104. Tank 241-T-107 also received waste from the Tri-Butyl Phosphate (221-U) Plant,
cesium ion exchange waste from B-Plant, and coating removal waste from the Plutonium
Uranium Extraction (PUREX) Plant. The following sections provide a discussion of these waste

types.

3.1 221-B and 221-T Bismuth Phosphate Process Plant

B- and T-Plants were constructed in 1944 through 1945 to separate plutonium from irradiated
nuclear fuel using the bismuth phosphate process. Figurc 2 shows a summary of the

221-B/T Plant bismuth phosphate process, which is referred to throughout this discussion. The
Bismuth Phosphate process was operated in B-Plant from April 1945 (HW-7-1649-DEL,

page 21) through June 1952 (HW-25227-DEL, pages Ed-5 and Ed-6), afler which the inventory
of radioactive materials was removed from the facility from July 1952 through March 1953
(HW-27774). The Bismuth Phosphate process was operated in T-Plant from December 1944
(HAN-45800-DEL, page 4) through March 1956, after which the inventory of radioactive
materials was removed from the facility from March 1956 (HW-42219-DEL, page ED-5)
through September 1956 (HW-45707-DEL, page D-5). T-Plant was placed in layaway status in
October 1956 (HW-46432-DEL, page D-5).

In the bismuth phosphate process, the aluminum cladding of spent nuclear fuel elements was
dissolved in boiling sodium nitrate solution, to which sodium hydroxide was slowly added
(HW-10475-C, page 403). The cladding removal waste sometimes referred (o as coating waste
(CW) was transferred to single-shell underground storage tanks (see item [1] in Figure 2).

Reprocessing of the spent nuclear fuet commenced with the dissolution of the uranium fuel
elements. The uranium fuel elements (sec item [2] in Figure 2) were then dissolved in nitric acid
(HW-10475-C, Chapter IV, page 405). Water and sulfuric acid were added to the dissolved
uranium metal solution, and the mixture was then transferred to the plutonium extraction section.
The sulfuric acid formed a uranyl sulfate complex that prevented uranium precipitation as a
phosphate in the subsequent plutonium extraction step (HW-10475-C, page 418).
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Plutonium was extracted from the acid solution by addition of bismuth nitrate and phosphoric
acid to form a bismuth phosphate carrier precipitate (HW-10475-C, page 503). The plutonium
and bismuth phosphate carrier precipitate was centrifuged and washed three times with water to
scparate the acidic supernatant from the plutonium precipitate (see item [3] in Figure 2). The
acidic solution remaining after the plutonium precipitation contained about 99 percent of the
uranium, about 90 percent of the fission products. This separation process also removed and
reduced the gamma radiation activity level in the plutonium precipitate by a factor of 10.
However, zirconium is phosphate insoluble and zirconium-95 (10 percent of the activity) stayed
with the plutonium product. The acidic uranium solution was then neutralized and transferred to
the underground single-shell tanks as metal waste (MW). Recent laboratory testing of the
bismuth phosphate flowsheet confirms this partitioning of radionuclides (internal letter 7G300-
02-NWK-024, “Bismuth Phosphate Process Radionuclide Partition Factors for the Hanford
Defined Waste Model™). Of the predominate radionuclides remaining in the waste, the
laboratory tests indicate the percentage of cesium-137 and strontium-90 partitioned to the metal
waste may have been as high as 100 percent and 89 percent, respectively.

Afier separating and washing the plutonium precipitate from the metal waste, reprocessing of
spent nuclear fuel was completed in the 221 Plant Bismuth Phosphate process. Plutonium
decontamination was conducted in the remainder of the 221 Plant Bismuth Phosphate process.
The plutonium bearing cake was then dissolved in nitric acid and further decontamination of the
plutonium to separate fission products was conducted (HW-10475-C, Chapter VI). Sodium
bismuthate, sodium dichromate, or potassium permanganate was added to oxidize the plutonium
to the +6 valence-state. This step caused the bismuth phosphate to precipitate phosphate
insoluble fission products (e.g., cerium, niobium, ruthenium, and zirconium), leaving the
plutonium in solution. The precipitate was separated from the plutonium-bearing solution using
centrifuges and washed to remove soluble plutonium. The plutonium was reduced to the

+4 valence state to form a precipitate that could be separated from the remaining soluble fission
products by centrifugation.

The fission products separated from the plutonium product during this first cycle of the .
decontamination process (designated as 1C waste) were transferred to the single-shell tanks. The
1C waste (see item [4] in Figure 2), contained approximately 10 percent of all fission products
and approximately 1.4 percent of the plutonium present in the original fuel charged to the plant
(HW-23043, pages 20 and 22). After 1951, the Bismuth Phosphate process flowshect was
modified to include cerium and zirconium scavenger precipitation in the 1C by-product step to
remove lanthanide and zirconium radionuclides from the plutonium product (HW-23043,

page 16).

The plutonium solids from the first decontamination cycle were again dissolved in nitric acid. A
second decontamination cycle (see item [5] in Figure 2) was conducted to reduced the gamma
activity level by a factor of 10,000 from that in the previous dissolved metal solution, giving an
overall process decontamination factor of 100,000 below that of the original solution
(HW-10475-C, page 627). The second decontamination step essentially repeated the steps
previously described for the first cycle decontamination. The plutonium product from the
bismuth phosphate process was subsequently concentrated in the 224-T and 224-B buildings
using a lanthanum fluoride precipitation process.
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The second decontamination cycle wastes (designated as 2C) were also transferred to the
single-shell tanks. The 2C waste contained less than 0.1 percent of the uranium and fission

products and about 0.4 percent of the plutonium present in the original fuel charged to the plant
(HW-23043, pages 26 and 28).

During operation of B-Plant, the 1C waste was combined with the coating removal waste and
transferred to the same single-shell tank. This same practice was conducted in T-Plant from
December 1944 through October 19, 1954. Beginning on October 20, 1954, nickel ferrocyanide
scavenging of the 1C waste was conducted in T-Plant to precipitate cesivm-137 and strontium-90
(HW-33585-DEL, page Ed-8 and HW-33184). The precipitated 1C waste slurry was transferred
scparate from the coating removal waste to single-shell tanks for settling of the precipitate and
discharge of the scavenged (i.e., cesium and strontium depleted) supernatant to a crib.

Table § provides the flowsheet estimated compositions of the neutralized CW, MW, 1C, and 2C
waste solutions generated from the 221-B/T bismuth phosphate plants based on the October 1,
1951 flowsheet (HHW-23043). Additional analyses of the supernatant fraction of MW, 1C/CW,
and 2C that was stored in single-shell tanks are provided in Tables 6 and 7. These sample
analyses support that the 2C waste contained less than 0.1 percent of the fission products.
Analyses of the combined 2C / 224 building / tank 5-6 waste supernatant stored in tank
241-T-112 conducted on August 6, 1952 and September 24, 1952 indicate that the total beta
emitters was comprised of 35 to 50 percent ruthenium, 35 to 50 percent cesium, 4 to 8 percent
cerium, yttrium, and other rare earths, and 6 to 11 percent undetermined (HW-27035, page 8).
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Table 4. Estimated Composition of Bismuth Phosphate Plant Wastes
From October 1, 1951 Flowsheet ¢

: ‘Coating . First Second 224
Analyte @ Removal x::: Decontamination Decontamination Building
: ~‘Waste < Cycle (1C) Waste = | Cycle (2C) Waste | = Waste
Plutonium 3.3E-04 2.0E-04 6.0E-07" 1.6E-07 " 1.68E-04"
Uranium 0.15 02359 Not reported 2.04E-05
Gamma 6.6E+04 1.3E+07 2.3E+06 7 1.13E+04 © 1.13E-02
Sodium Aluminate 95.1 '
(NaAlO;)
Sodium Hydroxide (NaOH) | 43.6
Sodium Nitrate (NaNO;) 61.8
Sodium Nitrite (NaNO,) 56.0
Sodium Silicate (NaSiO;) 43
Urany! nitrate (UHN) ™/ 132
Fluorine (F) 5.6
Nitrate (NO;) gLy 93.1 61.3 424
Sulfate (SO,) 244 473 3.61 0.35
Phosphate (PO,) 252 26.2 23.0 3.05
Sodium (Na) 83.2 473 36.7 36.8
Bismuth (Bi) 2.59 1.31 1.18
Cerium (Ce) 0.030
Lanthanum (La) 0.49
Manganese (Mn) 0.33
Zirconium (Zr) 0.030
Iron (Fe) 1.37 1.82
Chrome (Cr) 0.16 0.06 0.17
Ammonia (NH,) 1.98 1.71 0.12
Silicon Hexa-Fluoride (SiF,) 4.35 3.67
Volume per Batch (gallons) | 795 2,380 2,040 2,090 2,200 ]

Notes:
0 Gee HW-23043

@ Analyses are reported in grams per liter, except for gamma activity, which is counts/minute/mL.
' HW-23043, page 31. notes that uranium is not actually present in this form, but is probably as NaUO,PQ, and

Nay(UO-):CO;.

) py and Gamma concentrations were calculated from the compositions of tanks 13-4 and 14-3 (HW-23043, pages 20 and

22).

) Py and Gumma concentrations were calculated from the compositions of tanks 18-4 and 19-3 (HW-23043, pages 26 and

28).

) Py and Gamma concentrations were calculated from the compositions of tanks A-4, D-4, B-3, and F-8 (HW-23043,
pages 39, 44, 48, and 54).
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V' See HW-10728 and HW-3-3220.
) Solids formed in cach of wastes, settling to the bottom of each tanks. These sample analyses are for the supernatant only and
~are not representative of the sludges.
* The reported Pu sample analyses for tartk B-112 seems to be in error and lacking un exponent in HW-[0728.
) Prior to October 1945, the 1C and 2C wastes were neutralized to a pH of approximately 10. The waste collected in tanks
241-B-110, 241-B-111, 241-B-112, 241-T-110, 241-T-111, and 241-T-112 were neutralized to about pH 7 after October 1945 1o
precipitate bismuth and plutonium (HW-3-3220, page 13).
) Decrease in gross beta and gross gamma concentrations shown for the T-101 waste samples are due to decay of fission products

with short half-lives.

26

Table Analyses of Bismuth Phosphate Process Supernatants Stored.
02 | : ' - Pu” ‘Gross Beta Gross Gamma " Date
_Waste Tvpe 3 Tm‘kj , pH Sht p.g[L - millicuries/liter nulhcunes/hter Sampled
Metal Waste T-101 10.1 70 200 70 12-12-1946
Metal Waste T-101 10 35 110° 25" 7-01-1947
Metal Waste T-102 9.9 60 120 20 7-01-1947
Metal Waste T-103 9.8 60 150 20 7-01-1947
1C/CW B-109 9.9 40 0.65 0.28 3-18-1947
1C/ICW C-112 9.9 12 12 4.4 3-18-1947
2€ B-111 6.9 7.2E-02 2.0E-03 3.0E-03 7-1-1947
7C B-112 6.8 4.32E77 1.5E-03 3.0E-03 7-1-1947
S B IR - Pui. GrossBeta - | Gross Gammia . Date
- Waste Type cMankod PR e (Couts Lminutel éc T|:Counits / minutef ce | Sampled
2C T-110 Not reported > 15 4. 9E+04 30 7-13-1945
2C T-110 9.8 19 6.9E+04 55 7-25-1945
2C B-110 9.6" 8.5 7.0E+04 g5 7-25-1945
Notes:
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3.1.1 221-T and 221-B Plant Cell Drainage Waste

During the operation of the 221-B and 221-T Bismuth Phosphate plants, failure of process
equipment, cooling jackets on process vessels, and piping occurred periodically, resulting in the
discharge of cooling water, chemical solutions, and process solutions (e.g., MW, 1C, 2C wastes
and plutonium product solutions) to the process cells. Each of the 40 process cells in the 221-B
and 221-T Plants contained a sump that was equipped with a conductivity probe beginning in
August 1946 to detect a liquid leak in the process cell (HW-7-4739-DEL, page 21). The sumps
gravity drained to a 24-inch diameter vitrified clay pipe that traversed under each cell and
discharged to a deep, open top, stainless stecl tank, number 5-7 in scction 5 (cell 10)
(HW-10475-C, page 914).

Cell drainage collected in tank 5-7 was jetted to tank 5-6 or tank 5-9, which were used for
sampling and chemical treatment of the cell drainage solution. Waste in tanks 5-6 and 5-9 could
be jetted between these two tanks. High activity waste collected in 221-T Plant and 221-B Plant
tanks 5-9 could be jetted to single-shell tank 241-T-107 and 241-B-107, respcctively
(HW-10475-C, page 918). Altemnatively, the cell drainage waste could be transferred to process
vessels with the 221-T (or 221-B) Plant and processed to recover plutonium. An example of this
practice is cited in the January 1948 monthly report for the Hanford Works (HW-8931-DEL,
page 28). The T-Plant stack drainage waste was also collected as part of the cell drainage until
May 28, 1951, after which the stack drainage was routed to the cascade of single-shell tanks
241-TX-113,241-TX-114, and 241-TX-115 (HW-21260-DEL, page $58).

The dissolvers located in 221-B and 221-T Plant cells 5, 6 and 7 were equipped with off-gas
scrubber towers in May 1948 (HAN-45807, pages 57). The dissolver off-gas scrubbers used
water to adsorb iodine and remove particulates from the dissolver off-gases. The spent scrubber
solution was combined with the low-activity cell drainage waste collected in tank 5-6 (HW-
10728). The dissolver off-gas scrubbers were replaced with silver chemical reactors, thus
eliminating the spest scrubber solution. The first silver reactor was installed in the 221-B Plant
in October 24, 1950 (HW-19898 and HW-19325, page 52) and the remaining silver chemical
reactors were installed in the 221-B and 221-T Plants by January 1951 (HW-20161, page 52 and
HW-21826).

Cell drainage waste collected in tank 5-6 was transferred to reverse well number 216-T-3 from
January 1945 through August 1946. Crib number 216-T-6 was used to dispose of the cell
drainage waste from August 1946 through Junc 1951. After June 1951, cell drainage waste was
transferred to the cascade of tanks 241-T-110, 241-T-111, and 241-T-112 (HW-55176, part V).
The quantity and composition of the cell drainage solutions discharged from tank 5-6 varied (see
HW-20583, page 4, and HW-33591, page 25).

3.1.2  221-T Shutdown
On March 20, 1956, the processing of irradiate nuclear fucl within the 221-T Plant was halted

and cleanout of process vessels was initiated (HW-42219-DEL, page Ed-4). The cleaning of
process vessels was conducted using nitric acid solutions to remove residual plutonium and
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fission products from the equipment. The nitric acid solutions were processed through the
normal flowsheet to recover the plutonium. The nitric acid solution cleaning of the 221-T Plant
process vessels was completed in June 1956 (HW-43938-DEL, page Ed-5). Peroxide and caustic
flushing of process vessels in 221-T Plant was conducted in July 1956, with insignificant
recovery of any additional plutonium. The peroxide and caustic flush solutions were discarded
as waste to the single-shell tanks (HW-44580-DEL, page Ed-5). Cleaning of process vessels in
the 221-T Plant was completed in September 1956, and the plant was placed in standby status
(HW-45707-DEL, page D-5). In March 1957, the 221-T Bismuth Phosphate Plant was placed in
layaway status (HW-51889).

3.1.3 221-T Equipment Decontamination Facility

In October 1958, plans were developed to convert the T-Plant for use as decontamination facility
for equipment from the REDOX plant (HW-58051-DEL, page D-5). Work was conducted from
February 1959 (HW-59434-DEL, page D-4) through June 1960 (HW-65935-DEL, page C-2) to
convert the T-Plant. Equipment decontamination activities were initiated at the T-Plant in

July 1960, with the receipt of a failed multipurpose dissolver from the REDOX plant
(HW-66271-DEL, page C-2).

Equipment decontamination waste was transferred to various cribs and to single-shell tanks,
including tank 241-T-105 (see Section 2.2.9). Crib number 216-TY-3 (renamed 216-T-28 crib)
received equipment decontamination waste from T-Plant from February 1960 (HW-69071,
page 23) through July 1966 (ISO-698, page 26). Crib number 216-T-28 was replaced by crib
number 216-T-36, which received equipment decontamination waste from T-Plant from

May 1967 (ARH-486, page 45) through February 1969 (ARH-1608, page 44). Disposal of
equipment decontamination waste from T-Plant to a crib was discontinued after February 1969.

Table 7 lists the volume and radionuclide content of T-Plant equipment decontamination waste
that was transferred to these cribs. No record could be located of the composition of T-Plant
equipment decontamination waste that was transferred to single-shell tanks.

The curies of beta emitting radionuclides contained in the T-Plant equipment decontamination
waste discharged to the crib begins to increase in 1962, reaching a maximum in 1965 and then
decreases for 1966 through 1969. The increase in the curies of beta emitting radionuclides
discharged from T-Plant corresponds with fission product processing activities at B-Plant and
PUREX Plant. From September 1961 through January 1963, equipment within B-Plant cells 5
through 12 was replaced and/or modified for fission product processing (see Section 3.2.1).
B-Plant, 244-CR Vault, 201-C Hot Semiworks, and a section of the PUREX Plant were operated
from August 1963 through June 1966 to separate strontium-90 and rare earth fission products
from PUREX high-level waste (see Section 3.2.1). Equipment from the fission product
processing activities was decontaminated in T-Plant for repair and reuse.

In 1965, a program was implemented to reduce the radioactivity of wastes discharged to cribs
(ARH-231, page 11), which corresponds with the decrease in the curies of beta emitting
radionuclides discharged from T-Plant equipment decontamination activities. T-Plant equipment
deccontamination waste that contained radionuclides in excess of crib disposal limits was
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transferred to single-shell tanks for interim storage and processing in the 242-T Evaporator
beginning in August 1965 (HW-83906-E RD, pages 68a and 68b).

Table 7. T-Plant Equipment Decontamination Waste Discharged to Cribs. (3 sheets)
Yéar s ;Ic;ﬁth et Volume ‘Urbﬁigm ‘ Plutonium | Beta Emitfers |
b, K S 3 | (Liters * 1E+06) __(kg) __(grams) _ __{curies)
1960 January
February 0.088 0.702 1.651 2.882
March. 0.062 4.54 6.787
April 0.016 0.210 0.040 2.358
May 0.061 2.504 0.143 1.738
June 0.179 1.708 1.060 9.054
1960 @ July 0 0 0 0
August 0.058 3.122 <0.019 13.848
September 0.067 0.225 0.195 0.122
October 0.108 0.962 0.223 1.757
November 0.067 0.009 0.212 0.009
December 0.189 1.575 0.357 4.303
Total for Year 0.895 15.562 3.90 43858 |
1961 January 0.006 0.004 0.228 0.228 !
February 0.130 8.014 0.175 11.224 |
March 0.228 0.521 0.296 4595 i
April 0.117 2.98 0.147 5318 .
May 0.084 0.209 < 0.009 2.388
June 0.276 1.989 0.375 16.622
1961 ™ July 0.155 4.040 0.174 5.594
August 0.220 2.429 2.902 13.188
September 0.204 3.925 <0.242 2.750
October 0.170 1.045 0.103 76.944
November 0.292 2.225 0.216 13.514
December 0.306 1.736 0.237 9.169
Total for Year 2.188 29.117 5.095 202.929
1962 © January 0.21 1.9 0.12 264
February 0.30 9.6 0.31 150.2
March 0.33 3.8 4.00 36.8
April 0.29 94 5.64 511.6
May 0.06 0.1 0.02 38.5
June
July 0.52 0.9 0.30 820.7
August
September 0.35 1.4 3943
October 0.19 1.9 88.1
November
December 0.40 5.9 0.11 128.4
Total for Year 2.65 40.9 ! 10.58 2,195
1963 © January 0.19 2.42 | 0.036 241
February 0.12 0.98 | <0.033 42
March
April 0.29 2.58 [ 0.093 675
May 0.27 3.57 1} 0.326 185
- June 0.19 1.34 | 0.114 504
July 0.17 0.72 i 0.047 2,026
August i -
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Table 7. T-Plant Equipment Decontamination Waste Discharged to Cribs. (3 sheets)

Year Mon th Volume Uraniqm Plutonium Beta Emitters
Ll . : {Liters * 1IE+06) | (kg) - ~ (grams) (curies)
September 0.20 2.02 0.052 134
October 1.70 1.92 0.883 868
November 1.75 1.57 1.575 1.215
December 1.34 0.20 0 126
Total for Year 6.2 17.3 114 6,916
1964 7 January 0.304 0914 0.115 2.027
February
March 0.380 5475 0.231 4,196 |
April
May 0.325 2.032 0.774 1,436
June 0.190 1.414 0.311 2,042
July
August 0.269 1.649 1.110 1,152
September 0.200 3.850 0.053 3923
October
November 0.148 0.730 0.349 353
December
Total for Year 1.82 16.1 2.94 15,129
1965 ™ January 0.243 2.418 0.117 717.842
February
March 0.281 3.375 0.696 626.670
April 0.388 1.630 0.520 1.895.103
May
June 0.255 2.710 0.262 1,.360.975
July 0.136 0.163 0.089 92.808
August 0.351 3.206 0.557 13,736.176
September
October
November
December 0.228 2.578 1.104 123.705
Total for Year 1.882 15.080 3.345 18.533.279
1966 January
February 0.32 3.10 0.9 63.1
March
April
May
June
July 0.31 4.79 0.1 91.5
August i
September |
October B
November
December
Total for Year 0.63 7.89 1.0 154.6
1967 January
February
March
Agri!
May 0.067 0.208 0.20 30.7
June 0.11 0.24 0.04 9.57 |
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Table 7 T- Plant Equnpmcnt Decontamination Waste Dlscharged to Cribs. (3 sheets)

Year' Month Volume |  Uranium Plutonium | Béta Einiuérs g
(Liters * 1E+06) |  (kg) (grams) (curies)

July 0.053 0.001 0.002 21

August 0.106 0.104 ‘ 161 268

September

October

November 0.035 0.136 0.6 4.1

December

Total for Year 0371 0.689 2.452 92.17

1968 """ January

February

March

April

May

June

July

August

September

October 0.051 0.121 0.0034 0.509

November

December 0.051 0.241 0.028 0.10

Total for Year 0.102 0.362 0.0314 1.009

1969 ™ January

February 0.134 0.0006 0.0013 0.28

March

April

May

June

July

August

September

October

November

December

Total for Year 0.134 [ 0.0006 0.0013 028

1970 ™ No waste transferred to crib for entire year. Waste discharge to cribs halted after February 1969.

(1) HW-69071, page 23
(2) HW-69072, page 23
(3) HW-71971, page22
(4) HW-72956, page 22
(5) HW-760638, page 22
(6) HW-80877, page 22
(7) BNWC-91, page 21
(8) I1S0-98. page 23

(9) 180-698, page 26
(10) ARH-486, page 45
(11) ARH-1159, page
{12) ARH-1608, page 44
(13) ARH-2015. page 4
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3.2 221-B Plant Fission Products Processing

From August 1963 through June 1966, B-Plant was used in conjunction with the PUREX
facility, 244-CR Vault, and the 201-C Hot Semiworks (renamed Strontium Semiworks in 1963)
to separate strontium-90 and rare earths (i.e., cerium-144 and promethium-147) from high-level
waste solutions. Then, from July 1966 through December 1967, equipment was replaced within
B-Plant to expand the processing capability to include cesium removal from fission high-level
waste solutions using ion exchange equipment. The strontium and rare earths processing
equipment was also replaced to include only strontium removal using a solvent extraction
equipment, followed by precipitation and centrifugation equipment for purifying the strontium.
Each of the fission products processing events in the B-Plant is discussed in more detail in the
following sections.

3.2.1 Strontium and Rare Earths Processing

On September 18, 1961 (HW-71187-DEL, page F-2), renovation of cells 5 through 12 within
B-Plant canyon was initiated to use these cells for separating strontium and rare earths from a
mixed fission product solution (HW-69011). Construction activities were completed, and the
facility was accepted by operations on January 31, 1963 (HW-76848-DEL, page B-2).
Processing of radioactive waste in cells 5 through 12 at the B-Plant commenced on August 2,
1963 (HW-78817-DEL, page B-2 and G-2).

B-Plant was used in conjunction with the PUREX facility, 244-CR Vault and the 201-C Hot
Semiworks to separate strontium-90, cerium-144, and promethium-147 from high-level waste
solutions. The PUREX facility generated a first cycle raffinate solution from the solvent
extraction reprocessing of irradiated reactor fuel (i.e., high-level waste). The first cycle raffinate
solution was highly acidic and contained most of the fission products (e.g., strontium-89/90,
cerium-144, promethium-147, and cesium-137) that were separated from the uranium and
plutonium during the reprocessing of irradiated reactor fuel. The acidity of the first cycle
raffinate solution was reduced by addition of sugar and digestion at elevated temperature to
decompose the nitric acid solution.

In a section of the PUREX facility known as the head-end, first cycle raffinate solution was
reacted with sodium sulfate and lead nitrate to precipitate strontium and rare earth (i.e., cerium
and promethium) fission products (HW-63051 and HW-69534). Lead co-precipitated with
strontium and increased the amount of strontium precipitated from the first cycle raffinate
solution. The resulting strontium and rare earth precipitate was centrifuged and washed to
scparate the supernatant, which contained soluble fission products such as cesium-137,
zirconium-niobium-95, and ruthenium-rhodium-106. The supernatant containing the soluble
fission products (e.g., cesium-137, zirconium-niobium-95, and ruthenium-rhodium-106) was
neutralized and transferred to underground storage tanks. The strontium and rare earth
precipitate was metathesized to soluble carbonates by addition of sodium carbonate. The

33




RPP-16764 Rev. 1

strontium and rare earth carbonate precipitates were then dissolved in nitric acid and transferred
to B-Plant via 244-CR Vault for further processing.

In B-Plant, the strontium nitrate / rare earth nitrate solution were processed to form separate
solutions containing strontium and rare earths (HW-77016). The strontium nitrate / rare earth
nitrate solution was reacted with oxalic acid to precipitate the rare earths along with lead, leaving
strontium in solution. The precipitate was centrifuged to scparate the strontium solution from the
rare earth precipitate. The strontium solution was stored in B-Plant and transferred periodically
to the 201-C Hot Semiworks for purification. The rare earth precipitate was dissolved in nitric
acid and stored in B-Plant for further processing.

Lead was removed from the rare earth solution by adding sodium hydroxide solution to form
soluble plumbite and insoluble rare earth hydroxide precipitates (HW-81373, RL-SEP-197,

page G-2, and HAN-90907, page 21). The plumbite was separated from the rare earth hydroxide
precipitate by centrifugation and discarded to the single-shell tanks. The rare earth hydroxide
precipitate was washed with sodium hydroxide solution to remove soluble lead, and the wash
solution was also discarded to the single-shell tanks. The rare earth hydroxide precipitate was
dissolved in nitric acid, stored in B-Plant, and eventually transferred to the 201-C Hot
Semiworks for purification.

Processing of strontium and rare earth solutions within B-Plant continued until June 1966
(HAN-95105-DEL, page 15). Separations of strontium and rare earths from the first cycle
raffinate solution continued to be conducted in the head-end section of the PUREX facility
through February 8, 1967 (HAN-96805-DEL, page Alll-4). The strontium and rare earth
solution was transferred from PUREX to the 244-CR Vault for storage from July 1966 through
February 1967, while equipment modifications were conducted at B-Plant.

3.22 Cesium and Strontium Processing

From July 1966 (HAN-95284-DEL, page 13) through October 1967 (HAN-98918-DEL,

page Alll-2), equipment within the 221-B Plant was flushed and replaced with new equipment
for separating cesium and strontium from high-level waste. In January 1967 (HAN-96590-DEL,
page Alll-4) and in March 1967 (HAN-97066-DEL, page Alll-4), testing was conducted of a
new centrifuge and a precipitation-decantation-centrifugation technique for separating iron and
aluminum from PUREX sludge waste. Construction activities continued to be conducted in the
221-B Plant throughout 1967.

On December 27, 1967 (HAN-99396-DEL, page Alll-3), alkaline supernatants stored in the
single-shell tanks were transferred to B-Plant, and cesium was separated using an ion exchange
process. Cesium ion exchange processing continued at B-Plant until October 1983 using at first
inorganic and later organic ion exchange materials (RHO-RE-SA-169). Cesium was also
precipitated from acidic, PUREX high-level waste (known as CAW) using phosphotungstic acid
(PTA), with the cesium precipitate dissolved in sodium hydroxide solution and processed
through the ion exchange equipment for cesium recovery (ARH-CD-917). After separation of
cesium, the alkaline supermatants were transferred directly to underground storage tanks. The
jon exchange process used an ammonium carbonate / ammonium hydroxide solution to separate
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sodium from cesium on the ion exchange media. The aqueous wastes that contained ammonium
were processed in the Cell 23 evaporator to concentrate these wastes and volatilize ammonia
before transferred to underground storage tanks.

On January 31, 1968, the solvent extraction equipment installed in B-Plant was operated to
purify the inventory of rare earth solutions stored at B-Plant (HAN-99604-DEL, page Alll-3).
The semi-purified promethium - cerium solution was stored in B-Plant process tank 6-2
(HAN-100127-DEL, page Alll-3). Separation of strontium from the strontium and rare earths
solutions stored in the 244-CR Vault was then conducted in March 1968 using the solvent
extraction equipment (HAN-100127-DEL, page Alll-3).

The B-Plant solvent extraction equipment began processing the PUREX first cycle raffinate
solution to separate strontium on April 20, 1968 (HAN-100357-DEL, page Alll-3). The
processing of PUREX first cycle raffinate solution was completed on August 30, 1968
(PR-REPORT-SEPG8-DEL, page Alll-3). The B-Plant solvent extraction equipment was then
used to separate strontium from PUREX high-level waste sludges. The PUREX high-level waste
sludges were dissolved in nitric acid (known as PAS) in the 244-AR Vault and transferred to
B-Plant for centrifugation to scparate solids. The clarified solution was process in the solvent
extraction equipment to separate strontium (PR-REPORT-SEPG8-DEL, page Alll-4). In
addition, the B-Plant solvent extraction equipment was operated periodically to separate
strontium from CAW solutions following the PTA processing to separate cesium. Strontium
separation from high-level waste solutions using the solvent extraction equipment continued at
B-Plant until 1977. The aqueous waste from the solvent extraction process was evaporated in the
Cell 23 evaporator and transferred to underground storage tanks.

3.3 REDOX Continuous Solvent Extraction Processes

The REDOX plant (202-S building) was operated from 1952 through 1966 to reprocess spent
nuclear fuels. The bulk of the nuclear fuel elements reprocessed at the REDOX plant were
coated with aluminum, which is sometimes referred to as cladding. Some zirconium-clad fuel
was also processed in the REDOX plants in 1963 through 1966. A summary of processing
activities at the REDOX plant is provided in RHO-CD-505-RD, Synopsis of REDOX Plant
Operations.

In the REDOX plant, aluminum coated uranium fuel elements that had been irradiated at the
Hanford Site rcactors was reprocessed to recover uranium and plutonium (HW-38684). The first
step in the reprocessing at the REDOX facility was the dissolution of the aluminum coating from
the spent nuclear fuel elements. The fuel elements were placed in a dissolver vessel, and sodium
hydroxide and sodium nitrate solutions were added. The solution was heated to boiling to
promote dissolution of the aluminum coating from the uranium fuel elements. The coating
removal waste (designated as CW) from the aluminum-clad fuel was inherently alkaline and did
not require neutralization before transfer to underground single-shell tanks. The coating waste
solution contained approximately 0.03 percent of the uranium and 0.04 percent of the plutonium
originally in the spent nuclear fuel element (HW-38684, page 9). Table 8 provides analytical
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results for a sample of the REDOX coating removal waste, which was reported in March 1953
(DDTS-Gencrated-607, 1953, “Proposed Cribbing of REDOX Coating Removal Solution™).

Table 8. Analysis of REDOX Coating Removal Waste.

cAnalyte: o ot e Concentration =
Uranium 0.16 g/L
Plutonium 150 pg/L
Beta emitters ‘ 2500 uCi/L
NaOH 3.5%
NaNO; 4.9%
NaAlO, - 82%
Na,Si0, 0.1%
NaNO, 5.2%
HO 78.1%
pH 12t0 13

Next, the uranium metal was dissolved in nitric acid. The dissolved uranium metal solution
contained approximately 99.97 percent of the uranium and 99.96 percent of the plutonium
originally in the spent nuclear fuel element. The uranium metal solution was reacted with an
oxidizing chemical (dichromate solution) and then processed through a series of solvent
extraction cycles using methyl isobutyl ketone solvent to separate uranium and plutonium from
fission products. The fission products and impurities separated during the uranium and
plutonium solvent extraction process were neutralized and transferred to single-shell
underground storage tanks, forming supernatant and sludges within the tanks. The plutonium
solutions generated at the REDOX plant were transferred to the 234-5Z building (Z-Plant) for
further processing. Uranium solutions were transferred to 224-U building (UQO; Plant) for
conversion to an oxide, which was transferred to offsite facilities for re-use in the fabrication of
nuclear fuel.

3¢
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4.0 RADIONUCLIDE ANALYSES OF WASTE IN TANK 241-T-105

A total of five core samples of the sludge contained in tank 241-T-105 were obtained in March
1993, Junc 1993 and June 1997 and analyzed to determine radiochemical and chemical
concentrations. These core sample analyses and engincering judgment are applied to form the
best basis inventory for the waste stored in this tank (http://twins.pnl.gov/). These core samples
did not reach the bottom 12 inches of the 2C waste layer in this tank, therefore a waste template
was used to estimate the composition of this waste layer. Americium-241 and neptunium-237
were calculated for the upper sludge (1C and CW) using total alpha data and the individual
template isotopic distribution ratios. Plutonium-239 and plutonium-240 were calculated from the
measured Pu-239/240 and the isotopic distribution template ratios. Americium, neptunium and
plutonium alpha-emitting radionuclides were calculated for the lower 12 inches of sludge using
the 2C sludge template isotopic distribution ratios and sample data for the total alpha activity.

Table 9 provides the best-basis inventory for transuranic elements (i.e., Np-237, Pu-238, Pu-239,
Pu-240, and Am-241) contained in the tank 241-T-105 sludge, as reported on October 11, 2004.
The concentration of transuranic elements in the waste stored in tank 241-T-105 is
approximately 427.4 nCi/g. The concentrations of cesium-137 and strontium-90 present in the
waste stored in tank 241-T-105 are also provided in Table 9. The cesium-137 and strontium-90
concentrations are based on analyses of the core samples and a waste templatc uscd to estimate
the composition of the bottom (2C sludge) 12-inches of waste in tank 241-T-105. The cesium-
137 and strontium-90 concentrations are approximately 10.5 nCi/g and 58.7 uCi/g, decay
corrected to January 1, 2004,

The inventories of transuranic elements, cesium-137, and strontium-90 present in tank
241-T-105 are also compared to the inventory of these radionuclides present in all

177 underground storage tanks at the Hanford Site in Table 8. The inventory of transuranic
elements present in tank 241-T-105 is approximately 0.096 percent of the total inventory of
transuranic elements present in all 177 underground storage tanks at the Hanford Site. The
inventories of cesium-137 and strontium-90 present in tank 241-T-105 are approximately
0.012 percent and 0.055 percent of the total inventory of cesium-137, and strontium-90 present
in all 177 underground storage tanks at the Hanford Site.

Table 9. Transuranic Elements and Fission Products in Tank 241-T-105.

Tank TRU Cs-137 Sr-90
nCilg Ci pCig Ci. - puCig Ci
241-T-105 4274 2047 104 5,000 58.7 28,100
All 177 Tanks Mot 214,067 Noi 43,000,000 Not 51,900,000
applicable applicable applicable
241-T-105 waste as a 0.096% 0.012% 0.055%
percentage of all 177 tanks
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5.0 SUMMARY

The waste types received in tank 241-T-105 and their disposition are summarized in Table 10.
Based on the waste transfer history, the sludge stored in tank 241-T-105 is comprised of 2C and
1C/CW sludges from the 221-T Bismuth Phosphate Plant, T-Plant equipment decontamination
waste, and REDOX CW sludge. The interstitial liquid present in these sludges is principally
B-Plant low-level waste / cesium ion exchange waste.

The concentration of transuranic elements present in the sludge stored in tank 241-T-105 is
approximately 427.4 nCi/g. The concentrations of cesium-137 and strontium-90 in the sludge
contained in tank 241-T-105 are approximately 10.4 nCi/g and 58.7 nCi/g, respectively.

Table 10. Waste Transfer History for Tank 241-T-105. (2 sheets)

AR SELE s oSN, " " . Waste Volumein
S MR S Source / S PPy . Tank 241-T-105
| Date | WasteTyPe | pegtination e Supernatant | Sludge
R e s g : i T RS ..ol b (galions) [ (gallons).
07/1946 10 | 2C 221-T Plant | Received 1,060,000 galions of 2C waste. 530,000
03/1948 Cascaded ~530,000 gallons into tank total
241-T-106. 2C waste precipitated solids
- during storage.
04/1948 2C Supematant To Cnb Discharged 360,000 gallons of 2C 161,030
supernatant from tank 241-T-105 to crib.
[Discharged 2C supernatant from tank
241-T-106 to crib in 08/1948]
05/1948t0 | 1IC/ICW 221-T Plant | Received ~890,000 gallons of 1C/CW 530,000
02/1949 waste. Cascaded ~530,000 gallons into tank total
241-T-106. 1C/CW waste precipitated
3 solids during storage.
04/1951 1C/CW To 242-T Transferred 1,150,000 gallons of 1C/CW Not Not Specified
Supernatant supernatant to 242-T Evaporator for Specified
concentration.
08/1951 to 1C/ICW 221-T Plant | Received ~1,120,000 gallons of 1C/CW 381,000 149,000
12/1951 waste into cascade of tanks 241-T-104,
241-T-105, and 241-T-106.
01/1954 1C/CW To Trench | Transferred 386,375 gallons of 1C/CW 4,000 149,000
Supernatant supernatant to trench.
03/1954t0 | 1C/CW 221-T Plant | Received ~1,120,000 gallons of 1C/CW 333,000 197.000
08/1954 waste into cascade of tanks 241-T-104,
241-T-105, and 241-T-106. i
11/1954to | 1C/CW To 242-T Transferred 342,000 gallons of 1C/CW 0 | 188,000
12/1954 Supernatant supernatant to 242-T Evaporator for
concentration.
01/1955t0 | CW 221-T Plant | Received ~398,000 gallons of T-Plant CW 359,000 149,000
03/1956 waste. [Revised sludge measurement]
006/1965 Cw REDOX Received 210,530 gallons of REDOX CW 476,000 62,000
(From S-107) | supernatant from tank 241-S-107 into tank
241-T-105. Cascaded 188,530 gallons of
REDOX CW waste into tank 241-T-106.
[Revised sludge measurement] -
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Table 10. Waste Transfer History for Tank 241-T-105. (2 sheets)

Waste Volume in

Source / 3 o Tank 241-T-105
Dkt Selg: 'Itype Destination Ditposiidn Supernatant Sludge
¥ (gallons) (gallons)
01/1967 T-Plant CW/ To 242-T Transferred 407,000 gallons of CW 66,000 62,000
REDOX CW supernatant to 242-T Evaporator for
Supernatant concentration. :
03/1967 to | Hanford HLO Received 396,000 gallons of Hanford 462,000 62,000
06/1967 Laboratory Laboratory Waste (HLO).
Waste
12/1967 T-Plant CW / To 242-T Transferred 396,000 gallons of CW 66,000 62,000
REDOX CW supernatant to 242-T Evaporator for
Supernatant concentration.
1Q/1968 to | T-Plant DW 221-T Plant | Received 268,000 gallons equipment 334,000 62,000
2Q0/1968 decontamination waste (DW) from
221-T Plant.
06/1968 to | T-Plant DW To REDOX | Transferred 288,000 gallons equipment 47,000 62,000
07/1968 decontamination waste (DW) to REDOX
i for evaporation.
2Q/1969 T-Plant DW 221-TPlant | Received 57,000 gallons equipment 64,000 99,000
decontamination waste (DW) from
221-T Plant.
4Q/1972 10 | B-Plant LLW/ 241-BX-104 | Received 831,000 gallons of B-Plant 439,000 100,000
3Q 1973 IX Waste low-level waste (LLW)/ cesium ion
exchange (IX) process waste from tank
241-BX-104. Transferred 455,000 gallons
| to tanks 241-T-106.
2Q/1974 B-Plant LLW / To 242-S Transferred 425,000 gallons of supernatant 13,000 100,000
IX Waste and Evaporator | fromtank 241-T-105 to tank 241-S-110 for
T-Plant DW processing in the 242-S Evaporator.
02/1976t0 | Supernatantand | To Tank 241- | Saltwell pumped tank as part of interim 0 114,000
04/1978 Interstitial T-101 stabilization program. Removed
Liquids 28,196 gallons of liquid from tank.
02/2003 Current sludge measurement 0 98,000
(HNF-EP-0182, Rev. 179)
Notes:

1C = First decontamination cycle waste
2C = Second decontamination cycle waste
CW = Coating removal waste

DW

Equipment decontamination waste

HLO = Hanford Laboratory waste
IX = Ion exchange

LLW = low-level waste




RPP-16764 Rev. 1

6.0 REFERENCES

60410-78-092, 1978, “Summary of Salt Well Pumping Status for the Period Ending April 30,
1978,” (internal letter from D. R. Autery to J. W. Bailey, May 17), Rockwell Hanford
Operations, Richland, Washington.

7G300-02-NWK-024, 2002, “Bismuth Phosphate Process Radionuclide Partition Factors for the
Hanford Defined Waste Model,”(internal letter from B. A. Higley to J. G. Field, July 24),
CH2M HILL Hanford Group, Inc., Richland, Washington.

ARH-231, 1967, Hanford Low Level Waste Management Reevaluation Study, Atlantic Richfield
Hanford Company, Richland, Washington.

ARH-326, 1968, Chemical Processing Division Waste Status Summary October 1, 1967 through
December 31, 1967, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-486, 1968, Radioactive Contamination in Liquid Waste Discharged to Ground within the
Chemical Separations Area Control Zone through 1967, Atlantic Richfield Hanford
Company, Richland, Washington.

ARH-534, 1968, Chemical Processing Division Waste Status Summary January 1, 1968 through
March 31, 1968, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-721, 1968, Chemical Processing Division Waste Status Summary April 1, 1968 through
June 30, 1968, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-871, 1968, Chemical Processing Division Waste Status Summary July 1, 1968 through
September 30, 1968, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-1159, 1969, Radioactive Contamination in Liquid Waste Discharged to Ground within the
Chemical Separations Area Control Zone through 1968, Atlantic Richfield Hanford
Company, Richland, Washington.

ARH-1200 B, 1969, Chemical Processing Division Waste Status Summary April 1, 1969 through
June 30, 1969, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-1200 C, 1969, Chemical Processing Division-Waste Status Summary July 1, 1969 through
September 30, 1969, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-1200 D, 1970, Chemical Processing Division-Waste Status Summary October 1, 1969

through December 30, 1969, Atlantic Richfield Hanford Company, Richland,
Washington.

40




RPP-16764 Rev. 1

ARH-1608, 1970, Radioactive Contamination in Liquid Waste Discharged to Ground within the
Chemical Separations Area Control Zone through 1969, Atlantic Richfield Hanford
Company, Richland, Washington.

ARH-2015, 1970, Radioactive Contamination in Liquid Waste Discharged to Ground in the 200
Areas During 1970, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-2456 D, 1973, Chemical Processing Division-Waste Status Summary, October 1, 1972
through December 31, 1972, Atlantic Richfield Hanford Company, Richland,
Washington.

ARH-2794 A, 1973, Chemical Processing Division Waste Status Summary January 1, 1973
through March 31, 1973, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-2794 B, 1973, Chemical Processing Division Waste Status Summary April 1, 1973 through
June 30, 1973, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-CD-133 B, 1974, Opecrations Division Waste Status Summary April 1, 1974 through
June 30, 1974, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-CD-917, 1977, Evaluation of Phosphotungstic Acid Process for Removal of Cesium-137
Jrom PUREX Current Acid Waste, Atlantic Richfield Hanford Company, Richland,
Washington.

BNWC-91, 1965, Radioactive Contamination in Liquid Waste Discharged to Ground at the
Separations Facilities through December 1964, Battelle Northwest, Richland,
Washington. .

DDTS-Generated-607, 1953, “Proposed Cribbing of REDOX Coating Removal Solution,” (letter
from A. R. Keene to J. M. Smith, March 31), General Electric Company,
Richland, Washington.

DOE/RL-97-02, 1997, National Register of Historic Places Multiple Property Document Form -
Historic, Archacological and Traditional Cultural Properties of the Hanford Site,
Washington February 1997, Rev. 0, available at

http://www hanford.gov/doc/culres/mpd/toc.htm, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

HAN-45762, 1946, 200 Area Daily Log for June 3, 1946 through December 31, 1946,
E. I. Du Pont D¢ Nemours Company, Richland, Washington.

HAN-90907, 1965, Montkly Status and Progress Report for February 1965, U.S. Atomic Energy
Commission Richland Opcrations Office, Richland Washington.

HAN-45800-DEL, 1947, 200 Area Monthly Production Report, December 1944 through
December 1946, Army Corps of Engincers, Hanford Engineering Works, Pasco,

41




RPP-15764 Rev. 1

Washington.

HAN-45807-DEL, 1948, 200 Area Monthly Reports 1948, Atomic Energy Commission Richland
Operations Office, Richland Washington.

HAN-62359-DEL, 1955, 200 Area Monthly Reports for 1954, Atomic Energy Commission
Richland Operations Office, Richland Washington.

HAN-63671-DEL, 1951, 200 Area Monthly Reports for January 1, 1951 to December 31, 1951,
Atomic Energy Commission Richland Operations Office, Richland Washington.

HAN-95105-DEL, 1966, Monthly Status and Progress Report for June 1966, U.S. Atomic
Energy Commission Richland Opcrations Office, Richland Washington.

HAN-95284-DEL, 1966, Monthly Status and Progress Report for July 1966, U.S. Atomic
Energy Commission Richland Operations Office, Richland Washington.

HAN-96590-DEL, 1967, Monthly Status and Progress Report for Januar1967, U.S. Atomic
Energy Commission Richland Operations Office, Richland Washington.

HAN-96805-DEL, 1967, Monthly Status and Progress Report for February 1967, U.S. Atomic
Energy Commission Richland Operations Office, Richland Washington.

HAN-97066-DEL, 1967, Monthly Status and Progress Report for March 1967, U.S. Atomic
Energy Commission Richland Operations Office, Richland Washington.

HAN-97300-DEL, 1967, Monthly Status and Progress Report for April 1967, U.S. Atomic
Energy Commission Richland Operations Office, Richland Washington.

HAN-97845-DEL, 1967, Monthly Status and Progress Repoit for May 1967, U.S. Atomic
Energy Commission Richland Operations Office, Richland Washington.

HAN-98343-DEL, 1967, Monthly Status and Progress Report for July 1967, U.S. Atomic
Energy Commission Richland Operations Office, Richland Washington.

HAN-98918-DEL, 1967, Monthly Status and Progress Report for October 1967, U.S. Atomic
Energy Commission Richland Operations Office, Richland Washington.

HAN-99396-DEL, 1967, Monthly Status and Progress Report for December 1967, U.S. Atomic
Energy Commission Richland Operations Office, Richland Washington.

HAN-99604-DEL, 1968, Monthly Status and Progress Report for January 1968, U.S. Atomic
Energy Commission Richland Operations Office, Richland Washington.

HAN-100127-DEL, 1968, Monthly Status and Progress Report for March 1968, U.S. Atomic
Energy Commission Richland Operations Office, Richland Washington.

42



% 7 < RPP-16764 Rev. 1

HAN-100357-DEL, 1968, Monthly Status and Progress Report for April 1968, U.S. Atomic
Energy Commission Richland Operations Office, Richland Washington.

HNF-EP-0182, 2003, Waste Status Summary Report for Month Ending February 28, 2003,
Rev. 179, CH2M HILL Hanford Group Inc., Richland, Washington.

HNF-SD-WM-ER-351, 1997, Historical Tank Waste Content Estimate for the Northwest
Quadrant of the Hanford 200 West Area, Rev. 1, Fluor Daniel Northwest Inc., Richland,
Washington.

HNF-SD-WM-ER-369, 1998, Tank Characterization Report for Single-Shell Tank 241-T-105,
Rev. 2B, Lockheed Martin Hanford Corporation, Richland Washington

HNF-SD-RE-TI-178, 2003, Single-Shell Tank Leak Stabilization Record, Rev. 8, CH2M HILL
Hanford Group Inc., Richland Washington.

HW-3-3220, 1945, A4 Study of Decontamination Cycle Waste Solutions and Methods of
Preparing Them for Disposal, E. 1. Du Pont De Nemours Company, Richland,
Washington.

HW-7-1649-DEL, 1945, Hanford Engineering Works Monthly Report April 1945,
E. I. Du Pont D¢ Nemours Company, Richland, Washington.

HW-7-2548-DEL, 1945, Hanford Engincering Works Monthly Report September 1945,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW.-7-2706-DEL, 1945, Hanford Engineering Works Monthly Report October 1945,
E. L DuPont De Ncmours Company, Rlch]and Washmgton

HW-7-4542-DEL, 1946, Hanford Engmcermg Works Monthly Report July 1946, .
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-4739-DEL, 1946, Hanford Engineering 1Works Monthly Report August 1946,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-5362-DEL, 1946, Hanford Enginecring Works Monthly Report October 1946,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7795-DEL, 1947, Hanford Works Monthly Report September 1947,
E L. Du Pom Dc Ncmours Company, Rlchland Washmgton

HW-8931-DEL, 1948, llanford Works Momhly Report January 1948,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-9595-DEL, 1948, Hanford Works Monthly Report March 1948,

43



e - RPP-16764 Rev. 1

E. L. Du Pont De Nemours Company, Richland, Washington. .

HW-9922-DEL, 1948, Hanford Works Monthly Report April 1948, General Electric Company,
Richland, Washington.

HW-10166-DEL, 1948, Hanford Works Monthly Report May 1948, General Electric Company,
Richland, Washington.

HW-10321, 1948, Cribbing — Second Cycle Waste, General Electric Company, Richland,
Washington.

HW-10475-C, 1944, Hanford Technical Manual Section C, E. 1. Du Pont De Nemours
Company, Richland, Washington.

HW-10714-DEL, 1948, Hanford Works Monthly Report .'hdy 1948, General Electric Company,
Richland, Washington.

HW-10728, 1948, “Process Waste Data — 200 Areas,” (letter from R. S. Bell to file, August 12),
General Electric Company, Richland, Washington.

HW-10993-DEL, 1948, Hanford Works Monthly Report August 1948, General Electric
Company, Richland, Washington.

HW-11226-DEL, 1948, Hanford Works Monthly Report September 1948, General Electric
Company, Richland, Washington.

HW-12391-DEL, 1949, Hanford Works Monthly Report January 1949, General Electric
Company, Richland, Washington.

HW-19325-DEL, 1950, Flanford Works Monthly Report for October 1950, General Electric
Company, Richland, Washington.

HW-19898, 1951, Efficiency Evaluation of the Dissolver Cell Silver Reactor and Fiberglas
Filter, General Electric Company, Richland, Washington.

HW-20161-DEL, 1951, Hanford Works Monthly Report for January 1951, General Electric
Company, Richland, Washington.

HW-20195, 1951, Radioactive Content of Stored Bismuth Phosphate First Cycle Waste
Supernatants, General Electric Company, Richland, Washington.

HW-20583, 1951, Process Waste Disposal Summary — 200 Areas September 1949 through
December 1950, General Electric Company, Richland, Washington.

HW-20991-DEL, 1951, Hanford Works Monthly Report for April 1951, General Electric
Company, Richland, Washington.



 RPP-16764 Rev. 1

HW-21260-DEL, 1951, Hanford Works Monthly Report for May 1951, General Electric
Company, Richland, Washington.

HW-21506-DEL, 1951, Hanford Works Monthly Report for June 1951, General Electric
Company, Richland, Washington.

HW-21826, 1951, Variation in Silver Reactor Performance, General Electric Company,
Richland, Washington.

HW-21802-DEL, 1951, Hanford Works Monthly Report for July 1951, General Electric
Company, Richland, Washington.

HW-23043, 1951, Flow Sheets and Flow Diagrams of Precipitation Separations Process,
General Electric Company, Richland, Washington.

HW-25227-DEL, 1952, Hanford Works Monthly Report for July 1952, General Electric
Company, Richland, Washington.

HW-27035, 1953, Crib Wastes from 221-T and 224-T, General Electric Company, Richland,
Washington.

HW-27774, 1953, Final Report — Decontamination of 221 — 224 B Process Equipment,
General Electric Company, Richland, Washington.

HW-27775, 1953, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Operations, March 31, 1953, General Electric Company, Richland,
Washington.

HW-27838; 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department, April, May, June 1952, General Electric Company,
Richland, Washington.

HW-27839, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control

Manufacturing Department, July, August, September 1952, General Electric Company,
Richland, Washington.

HW-27842, 1953, Waste Status Summary, Separations Section, Planning and Scheduling Group
Waste Control Manufacturing Department, Separations Section, February 1953,
General Electric Company, Richland, Washington.

HW-30851, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Operations, January 31, 1954, General Electric Company, Richland,
Washington.

HW-31126, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling

45




RPP-16764 Rev. 1

Separations — Operations, February 1954, General Electric Company, Richland,
Washington.

HW.-31374, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Operations, March 31, 1954, General Electric Company, Richland,
Washington.

HW-32110, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Operations, May 31, 1954, General Electric Company, Richland,
Washington.

HW-32389, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Operations, June 30, 1954, General Electric Company, Richland,
Washington.

HW-33184, 1954, BiPO4 Plant Nickel Ferrocyanide Scavenging Flowsheet for First Cycle
Waste Containing No Coating Removal Waste, General Electric Company, Richland,
Washington.

HW.-33544, 1954, Waste- Status Summary; Separations Section, Separations —Projects and
Personnel Development Sub-section, October 31, 1954, Genera! Electric Company,
Richland, Washington.

HW-33585-DEL, 1954 Hanford Atomic Products Operation Monthly Report for October 1954,
General Electric Company, Richland, Washington.

HW-33591, 1954, Summary of Liquid Radioactive Wastes Discharged to the Ground — 200
Areas July 1952 through June 1954, General Electric Company, Richland, Washington.

HW-33904, 1954, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-section, November 30, 1954, General Electric Company,
Richland, Washington.

HW-34147-DEL, 1955 Hanford Atomic Products Operation Monthly Report for
December 1954, General Electric Company, Richland, Washington.

HW-34281, 1954, First Cycle Supernatant Ground Disposal, General Electric Company,
Richland, Washington.

HW-34412, 1954, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-section, December 31, 1954 General Electric Company,
-Richland, Washington. - - -

HW-35022, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, January 31, 1955, General Electric Company,
Richland, Washington.

46




RPP-16764 Rev. 1

HW-36001, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, March 31, 1955, General Electric Company,
Richland, Washington.

HW-36553, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, April 30, 1955, General Electric Company,
Richland, Washington.

HW-36717, 1955, Decontamination of Uranium Recovery Process Stored Wastes Interim
Report, General Electric Company, Richland, Washington.

HW-38562, 1955, Radioactive Contamination in Liquid Wastes Discharged to Ground at
Separations Facilities Through June 1955, General Electric Company, Richland,
Washington. .

HW-38684, 1955, REDOX Chemical Flowsheet - HW No. 5, General Electric Company,
Richland, Washington.

HW-39850, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, October 1955, General Electric Company,
Richland, Washington.

HW-41038, 1956, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-section, January 31, 1956, General Electric Company,
Richland, Washington.

HW-41812, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, February 1956, General Electric Company,
Richland, Washington. -

HW-42219-DEL, 1956, Hanford Atomic Products Operation for March 1956, General Electric
Company. Richland, Washington.

HW-43938-DEL, 1956, Hanford Atomic Products Operation for June 1956, General Electric
Company, Richland, Washington.

HW-44580-DEL, 1956, Hanford Atomic Products Operation for July 1956, General Electric
Company, Richland, Washington.

HW-45707-DEL, 1956, Chemical Processing Department Monthly Report for September 1956,
General Electric Company, Richland, Washington.

HW-46432-DEL, 1956, Chemical Processing Department Monthly Report for October 1956,
General Electric Company, Richland, Washington.

47




< = RPP-16764 Rev. |

HW-51858, 1957, Waste- Status Summary; Chemical Processing Dcpartment, Planning and
Scheduling — Production Operation, July 31, 1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-51889, 1957, Lay-Away of the Bismuth Phosphate, TBP, and Metal Removal Facilities,
General Electric Company, Richland, Washington.

HW-52414, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Operation, August 31, 1957, Hanford Atomic Products
Opcration, Richland, Washington.

HW-55176 - Pt. V, 1958, Index of CPD Crib Building Numbers Design of CPD Radioactive
Liquid Disposal Sites, General Electric Company, Richland, Washington.

HW-58051-DEL, 1958, Chemical Processing Department Monthly Report for October 1958,
General Electric Company, Richland, Washington.

HW-59434-DEL, 1959, Chemical Processing Department Monthly Report for February 1959,
General Electric Company, Richland, Washington.

HW-63051, 1961, The Recovery of Fission Product Rare Earth Sulfates from PUREX IiVW,
General Electric Company, Richland, Washington.

HW-65935-DEL, 1960, Chemical Processing Department Monthly Report for June 1960,
General Electric Company, Richland, Washington.

HW-66271-DEL, 1960, Chemical Processing Department Monthly Report for July 1960,
General Electric Company, Richland, Washington.

HW-69011, 1961, Project CGC-897 — Title I Design Fission Product Storage in B Plant,
General Electric Company, Richland, Washington.

HW-69071, 1961, Radioactive Contamination in Liquid Wastes Discharged to Ground at the
Separations Facilities Through June 1960, General Electric Company, Richland,
Washington.

HW-69072, 1961, Radioactive Contamination in Liquid Wastes Discharged to Ground at the
Separations Facilities Through December 1960, General Electric Company, Richland,
Washington.

HW-69534, 1961 Laboratory Development of a Carrier Precipitation Process for the Recovery
of Strontium from PUREX Wastes, General Electric Company, Richland, Washington.

HW-71187-DEL, 1961, Chemical Processing Department Monthly Report for September 1961,
General Electric Company, Richland, Washington.

48




=74 - .. . RPP-16764 Rev. !

HW-71971, 1961, Radioactive Contamination in Liquid Wastes Discharged to Ground at
Separations Facilities Through July 1961, General Electric Company, Richland,
Washington.

HW-72956, 1962, Radioactive Contamination in Liquid Wastes Disclrarged to Ground at the
Separations Facilities Through December 1961, General Electric Company, Richland,
Washington.

HW-76638, 1963, Radioactive Contamination in Liquid Wastes Discharged to Ground at the
Separations Facilities Through December 1962, General Electric Company, Richland,
Washington.

HW-76848-DEL, 1963, Chemical Processing Department AMonthly Report for February 1963,
General Electric Company, Richland, Washington.

HW-77016, 1963, B-Plant Phase I Information Manual, General Electric Company, Richland,
Washington.

HW-78817-DEL, 1963, Chemical Processing Department Monthly Report for August 1963,
General Electric Company, Richland, Washington.

HW-80877, 1964, Radioactive Contamination in Liquid Wastes Discharged to Ground at the
Separations Facilities Through December 1963, General Electric Company, Richland,
Washington.

HW-81373, 1964, Removal of Lead from B-Plant Ceriunt and Rare Earth Fractions,
General Electric Company, Richland, Washington.

HW-83906-E RD, 1964, Chemical Processing Department 200 West Area Tank Farm Inventory
and Waste Reports July 1961 through December-1965, General Electric Company,
Richland, Washington.

IS0-98, 1966, Radioactive Contamination in Liquid Waste Discharged to Ground at the
Separations Facilities through December 1965, ISOCHEM Inc., Richland, Washington.

ISO-698, 1967, Radioactive Contamination in Liquid Waste Discharged to Ground at the
Separations Facilities through December 1966, ISOCHEM Inc., Richland, Washington.

ISO-806, 1967, Chemical Processing Division-Waste Status Summary January 1, 1967 Through
March 31, 1967, ISOCHEM INC,, Richland, Washington.

1S0-967,1967, Chemical Processing Division-Waste Status Summary April 1, 1967 Through
June 30, 1967, ISOCHEM INC., Richland, Washington.

LA-UR-97-311, 1997, Waste Status and Transaction Record Summary (WSTRS) Rev. 4, Rev. 0,
Los Alamos National Laboratory, Los Alamos, New Mexico. .

49




RPP-16764 Rev. 1

LET-092465, 1965, “242-T Evaporator Feed,” (internal letter from W. L. Godftey to S. J. Beard,
September 24), General Electric Company, Richland, Washington.

MEM-010274, 1974, “Analysis of Tank Farm Samples 01/02/74 through 12/26/74 — Analysis of
Tank Farm Samples, Sample: T-4927 Tank: 105-T,” (internal memorandum from
R. E. Wheeler to R. L. Walser, September 17), Atlantic Richfield Hanford Company,
Richland, Washington.

PR-REPORT-JUL68-DEL, 1968, AMonthly Status and Progress Report July 1968, U.S. Atomic
Energy Commission Richland Operations Office, Richland, Washington.

PR-REPORT-SEPGS-DEL, 1968, Monthly Status and Progress Report September 1968,
U. S. Atomic Energy Commission Richland Operations Office, Richland Washington.

RHO-CD-505-RD, 1978, Synopsis of REDOX Plant Operations, Rockwell Hanford Operations,
Richland, Washington.

RHO-RE-SA-169, 1986, Sixteen Years of Cesium Recovery Processing at Hanford s B Plant,
Rockwell Hanford Operations, Richland, Washington.

RL-SEP-197, 1965, Chemical Processing Department Monthly Report December 1964,
General Electric Company, Richland, Washington.

RPP-13873, 2003, Origin of Wastcs in Single-shell Tanks 241-T-110 and 241-T-111,
CH2M HILL Hanford Group Inc., Richland, Washington.

RPP-16129, 2003, Origin of Waste in Single-shell Tank 241-T-104, CH2M HILL Hanford Group
Inc,, Rlchland Washmgton

RPP-16765, 2003 Origin of Waste in Single-shell Tank 241-T-107, CH2M HILL Hanford Group
Inc., Richland, Washington.

SD-WM-T1-302, 1987, Hanford Waste Tank Sluicing History, Westinghouse Hanford Conipany,
Richland, Washington. ’

WHC-MR-0132, 1990, 4 History of the 200 Area Tank Farms, Westinghouse Hanford
Company, Richland, Washington.

50




RPP-16764 Rev. 1

This page intentionally left blank.

51




RPP-16764 Rev. 1

APPENDIX A
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Al.0 REFERENCES

60410-78-092, 1978, “Summary of Salt Well Pumping Status for the Period Ending April 30,
1978,” (internal letter from D. R. Autery to J. W. Bailey, May 17), Rockwell Hanford
Operations, Richland, Washington.

ARH-95, 1967, Chemical Processing Division Waste Status Summary, July to September,
Atlantic Richfield Hanford Company, Richland, Washington.

ARH-326, 1968, Chemical Processing Division Waste Status Summary October 1, 1967 through
December 31, 1967, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-534, 1968, Chemical Processing Division Waste Status Summary January 1, 1968 through
March 31, 1968, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-721, 1968, Chemical Processing Division Waste Status Summary April 1, 1968 ll;rough
June 30, 1968, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-871, 1968, Chemical Processing Division Waste Status Summary July 1, 1968 through
September 30, 1968, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-1061, 1969, Chemical Processing Division Waste Status Summary October 1, 1968
through December 31, 1968, Atlantic Richfield Hanford Company, Richland,
Washington.

ARH-1200 A, 1969, Chemical Processing Division Waste Status Summary January 1, 1969
through March 31, 1969, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-1200 B, 1969, Chemical Processing Division Waste Status Summary April 1, 1969 through
June 30, 1969, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-1200 C, 1969, Chemical Processing Division-Waste Status Summary July 1, 1969 through
September 30, 1969, Atlantic Richficld Hanford Company, Richland, Washington.

ARH-1200 D, 1970, Chemical Processing Division-Waste Status Summary October 1, 1969
through December 31, 1969, Atlantic Richfield Hanford Company, Richland,
Washington.

ARH-1666 A, 1970 Chemical Processing Division Waste Status Summary January 1, 1970
through March 31, 1970, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-1666 B, 1970, Chemical Processing Division Waste Status Summary April 1, 1970 through
June 30, 1970, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-1666 C, 1970, Chemical Processing Division Waste Status Summary July 1, 1970 through
September 30, 1970, Atlantic Richfield Hanford Company, Richland, Washington.
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ARH-1666 D, 1971, Chemical Processing Division Waste Status Summary October 1, 1970
through December 31, 1970, Atlantic Richfield Hanford Company, Richland,
Washington.

ARH-2074 A, 1971, Chemical Processing Division Waste Status Summary January 1, 1971
through March 31, 1971, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-2074 B, 1971, Chemical Processing Division Waste Status Summary April 1, 1971 through -
June 30, 1971, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-2074 C, 1971, Chemical Processing Division Waste Status Summary July 1, 1971 through
September 30, 1971, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-2074 D, 1971, Chemical Processing Division Waste Status Summary October 1, 1971
through December 31, 1971, Atlantic Richfield Hanford Company, Richland,
Washington.

ARH-2456 A, 1972 Chemical Processing Division Waste Status Summary, January 1, 1974
through March 31, 1972, Rockwell Hanford Opcerations, Richland, Washington.

ARH-2456 B, 1972, Chemical Processing Division Waste Status Summary, April 1, 1972
through June 30, 1972, Rockwell Hanford Operations, Richland, Washington.

ARH-2456 C, 1972, Chemical Processing Division-Waste Status Summary, Julyl, 1972 through
September 30, 1972, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-2456 D, 1973, Chemical Processing Division-Waste Status Summary October 1, 1972
through December 31, 1972, Atlantic Richfield Hanford Company, Richland,
Washington.

ARH-2794 A, 1973, Chemical Processing Division Waste Status Summary January 1, 1973
through March 31, 1973, Atlantic Richficld Hanford Company, Richland, Washington.

ARH-2794 B, 1973, Chemical Processing Division Waste Status Summary April 1, 1973 through
June 30, 1973, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-2794 C, 1973, Chemical Processing Division Waste Status Summary July 1, 1973 through
September 30, 1973, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-2794 D, 1974, Manufacturing and Waste Management Division Waste Status Summary
- October-1, 1973 through December 31, 1973, Atlantic Richfield Hanford Company,
Richland, Washington.

ARH-CD-133 A, 1974, Operations Division Waste Status Summary January 1, 1974 through
March 31, 1974, Atlantic Richfield Hanford Company, Richland, Washington.
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ARH-CD-133 B, 1974, Operations Division Waste Status Summary April 1, 1974 through
June 30, 1974, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-CD-133 C, 1974, Production and Waste Management Division Waste Status Summary
July 1, 1974 through, September 30, 1974, Atlantic Richfield Hanford Company,
Richland, Washington.

ARH-CD-133 D, 1975, Production and Waste Management Division Waste Status Summary
October 1, 1974 through, December 31, 1974 Atlantic Richfield Hanford Company,
Richland, Washington.

ARH-CD-336 A, 1975, Production and Waste Management Division Waste Status Summary
January 1, 1975 through March 31, 1975, Atlantic Richfield Hanford Company,
Richland, Washington.

ARH-CD-336 B, 1975, Production and Waste Management Division Waste Status Summary
April 1, 1975 through June 30, 1975, Atlantic Richfield Hanford Company, Richland,
Washington.

ARH-CD-336 C, 1975, Production and Waste Management Division Waste Status Summary
July 1, 1975 through September 30, 1975, Atlantic Richfield Hanford Company,
Richland, Washington.

ARH-CD-336 D, 1976, Production and Waste Management Division Waste Status Summary
October 1, 1975 through December 31, 1975, Atlantic Richfield Hanford Company,
Richland, Washington.

ARH-CD-702 A, 1976, Production and Waste Management Division Waste Status Summary
January 1, 1976 through March 31, 1976, Atlantic Richfield Hanford Company,
Richland, Washington.

- ARH-CD-702 B, 1976, Production and Waste Management Division Waste Status Summary
April 1, 1976 through June 30, 1976, Atlantic Richfield Hanford Company, Richland,
Washington.

ARH-CD-702 I, 1976, Production and Waste Management Division Waste Status Summary
September 30, 1976, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-CD-822-OCT, 1976, Production and Waste Management Division Waste Status Summary
- October 1976, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-CD-822-NOV, 1976, Production and Waste AManagement Division Waste Status Summary
November 1976, Atlantic Richfield Hanford Company, Richland, Washington.
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ARH-CD-822-DEC, 1976, Production and Waste Management Division Waste Status Summary
December 1976, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-CD-822-JAN, 1977, Production and Waste Management Division Waste Status Summary
January 1977, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-CD-822-FEB, 1977, Production and Waste Management Division Waste Status Summary
February 1977, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-CD-822-MAR, 1977, Production and Waste Management Division Waste Status Summary
March 1977, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-CD-822-APR, 1977, Production and Waste Management Division Waste Status Summary
April 1977, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-CD-822-MAY, 1977, Production and Waste Management Division Waste Status Summary
May 1977, Atlantic Richfield Hanford Company, Richland, Washington.

HAN-45807-DEL, 1948, 200 Area Monthly Reports 1948, Atomic Energy Commission Richland
Operations Office, Richland Washington.

HAN-62359-DEL, 1954, 200 Area Monthly Reports for 1954, Atomic Energy Commission,
Richland, Washington.

HW-7-1293-DEL, 1945, Hanford Engineering Works Monthly Report January 1945,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-1388-DEL, 1945, Hanford Engineering Works Monthly Report February 1945,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-1544-DEL, 1945, Hanford Engineering Works Monthly Report March 1945,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-1649-DEL, 1945, Hanford Engincering Works Monthly Report April 1945,
E. L. Du Pont De Nemours Company, Richland, Washington.

HW-7-1793-DEL, 1945, Hanford Enginecring Works Monthly Report May 1945,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-1981-DEL, 1945, Hanford Engincering Works Monthly Report June 1945,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-2177-DEL, 1945, Hanford Engincering Works Monthly Report July 1945,
E. 1. Du Pont De Nemours Company, Richland, Washington.
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HW-7-2361-DEL, 1945, Hanford Engineering Works Monthly Report August 1945,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-2548-DEL, 1945, Hanford Engineering Works Monthly Report September 1945,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-2706-DEL, 1945, Hanford Enginecring Works Monthly Report October 1945,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-2957-DEL, 1945, Hanford Engineering Works Monthly Report November 1945,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-3171-DEL, 1946,Hanford Engineering Works Monthly Report December 1945,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-3378-DEL, 1946, Hanford Enginecring Works Monthly Report January 1946,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-3566-DEL, 1946, Hanford Engineering Works Monthly Report February 1946,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-3751-DEL, 1946, Hanford Engincering Works Monthly Report March 1946,
E. L. Du Pont De Nemours Company, Richland, Washington.

HW-7-4004-DEL, 1946, Hanford Engincering Works Monthly Report April 1946,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-4193-DEL, 1946, Hanford Enginccring Works Monthly Report May 1946,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-4343-DEL, 1946, Hanford Engineering Works Monthly Report June 1946,
E. L. Du Pont De Nemours Company, Richland, Washington.

HW-7-4542-DEL, 1946, Hanford Engincering Works Monthly Report July 1946,
E. L. Du Pont De Nemours Company, Richland, Washington.

HW-7-4739-DEL, 1946, Hanford Enginecring Works Monthly Report August 1946,
E. L. Du Pont De Nemours Company, Richland, Washington.

HW-7-5194-DEL, 1946, Hanford Engincering Works Monthly Report September 1946,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-5362-DEL, 1946, Hanford Engincering Works Monthly Report October 1946,
E. 1. Du Pont De Nemours Company, Richland, Washington.
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HW-7-5505-DEL, 1946, Hanford Engineering Works Monthly Report November 1946,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-5630-DEL, 1947, Hanford Engineering Works Monthly Report December 1946,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-5802-DEL, 1947, Hanford Engineering Works Monthly Report January 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-5944-DEL, 1947, Hanford Engineering Works Monthly Report February 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-6048-DEL, 1947, Hanford Engineering Works Monthly Report March 1947,
E. L. Du Pont De Nemours Company, Richland, Washington.

HW-7-6184-DEL, 1947, Hanford Engincering Works Monthly Report April 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-6391-DEL, 1947, Hanford Enginecring Works Monthly Report May 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-7454-DEL, 1947, Hanford Engineering Works Monthly Report June 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7283-DEL, 1947, Hanford Engineering Works Monthly Report July 1947,
E. I. Du Pont De Nemours Company, Richland, Washington. -

HW-7504-DEL, 1947, Hanford Engineering Works Monthly Report August 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7795-DEL, 1947, Hanford Works Monthly Report September 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7997-DEL, 1947, Hanford Works Monthly Report October 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-8267-DEL, 1947, Hanford Works Monthly Report November 1947,
E. I. Du Pont D¢ Nemours Company, Richland, Washington.

HW-8438-DEL, 1948, Hanford Works Monthly Report December 1947,
E. I. Du Pont D¢ Nemours Company, Richland, Washington.

HW-8931-DEL, 1948, Hanford Works Monthly Report January 1948,
E. I. Du Pont De Nemours Company, Richland, Washington.
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HW-9191-DEL, 1948, Hanford Works Monthly Report February 1948,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-9595-DEL, 1948, Hanford Works Monthly Report March 1948,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-9922-DEL, 1948, Hanford Works Monthly Report April 1948, General Electric Company,
Richland, Washington.

HW-10166-DEL, 1948, Hanford Works Monthly Report May 1948, General Electric Company,
Richland, Washington.

HW-10378-DEL, 1948, Hanford Works Monthly Report June 1948, General Electric Company,
Richland, Washington.

HW-10714-DEL, 1948, Hanford Works Monthly Report July 1948, General Electric Company,
Richland, Washington.

HW-10993-DEL, 1948, Hanford Works Monthly Report August 1948, General Electric
Company, Richland, Washington.

HW-11226-DEL, 1948, Hanford Works Monthly Report September 1948, General Electric
Company, Richland, Washington.

HW-11499-DEL, 1948, Hanford Works Monthly Report October 1948, General Electric
Company, Richland, Washington.

HW-11835-DEL, 1948, Hanford Works Monthly Report November 1948, General Electric
Company, Richland, Washington.

HW-12086-DEL, 1949, Hanford Works Monthly Report December 1948, General Electric
Company, Richland, Washington.

HW-12391.DEL, 1949, Hanford Works Monthly Report January 1949, General Electric
Company, Richland, Washington. .

HW-12666-DEL, 1949, Hanford Works Monthly Report February 1949, General Electric
Company, Richland, Washington.

HW-12937-DEL, 1949, Hanford Works Monthly Report March 1949, General Electric
Company, Richland, Washington.

HW-13190-DEL, 1949, Hanford Works Monthly Report April 1949, General Electric Company,
Richland, Washington.
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HW-13561-DEL, 1949, Hanford Works Monthly Report May 1949, General Electric Company,
Richland, Washington.

HW-13793-DEL, 1949, Hanford Works Monthly Report June 1949, General Electric Company,
Richland, Washington.

HW-14043-DEL, 1949, Hanford Works Monthly Report July 1949, General Electric Company,
Richland, Washington.

HW-14338-DEL, 1949, Hanford Works Monthly Report August 1949, Genera!l Electric
Company, Richland, Washington.

HW-14596-DEL, 1949, Hanford Works Monthly Report September 1949, General Electric
Company, Richland, Washington.

HW-14916-DEL, 1949, Hanford Works Monthly Report October 1949, General Electric
Company, Richland, Washington.

HW-15267-DEL, 1949, Hanford Works Monthly Report November 1949, General Electric
Company, Richland, Washington.

HW-15550-DEL, 1950, Hanford Works Monthly Report December 1949, General Electric
Company, Richland, Washington.

HW-15843-DEL, 1950, Hanford Works Monthly Report January 1950, General Electric
Company, Richland, Washington.

HW-17056-DEL, 1950, Hanford Works Monthly Report February 1950, General Electric
Company, Richland, Washington.

HW-17410-DEL, 1950, Hanford Works Monthly Report March 1950, General Electric
Company, Richland, Washington.

HW-17660-DEL, 1950, Hanford Works Monthly Report April 1950, General Electric Company,
Richland, Washington.

HW-17971-DEL, 1950, Hanford Works Monthly Report May 1950, General Elcctric Company,
Richland, Washington.

HW-18221-DEL, 1950, Hanford Works Monthly Report June 1950, General Electric Company,
Richland, Washington.

HW-18473-DEL, 1950, Hanford Works Monthly Report for July 1950, General Electric
Company, Richland, Washington.
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HW-18740-DEL, 1950, Hanford Works Monthly Report for August 1950, General Electric
Company, Richland, Washington.

HW-19021-DEL, 1950, Hanford Works Monthly Report for September 1950, General Electric
Company, Richland, Washington.

HW-19325-DEL, 1950, Hanford Works Monthly Report for October 1950, General Electric
Company, Richland, Washington.

HW-19622-DEL, 1950, Hanford Works Monthly Report for November 1950, General Electric
Company, Richland, Washington.

HW-19842-DEL, 1950, Hanford Works Monthly Report for December 1950, General Electric
Company, Richland, Washington.

HW-20161-DEL, 1951, Hanford Works Monthly Report for January 1951, General Electric
Company, Richland, Washington.

HW-20438-DEL, 1951, Hanford Works Monthly Report for February 1951, General Electric
Company, Richland, Washington.

HW-20671-DEL, 1951, Hanford Works Monthly Report for March 1951, General Electric
Company, Richland, Washington.

HW-20991-DEL, 1951, Hanford Works Monthly Report for April 1951, General Electric
Company, Richland, Washington.

HW-21260-DEL, 1951, Hanford Works Monthly Report for May 1951, General Electric
Company, Richland, Washington.

HW-21506-DEL, 1951, Hanford Works Monthly Report for June 1951, General Electric
Company, Richland, Washington.

HW-21802-DEL, 1951, Hanford Works Monthly Report for July 1951, General Electric
Company, Richland, Washington.

HW-22075-DEL, 1951, Hanford Works Monthly Report for August 1951, General Electric
~ Company, Richland, Washington.

HW-22304-DEL, 1951, Hanford Works Monthly Reporr for September 1951, General Electric
Company, Richland, Washington.

HW-22610-DEL, 1951 Hanford Works Monthly Report Jor October 1951, General Electric
Company, Richland, Washington.
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HW-22875-DEL, 1951 Hanford Works Monthly Report for November 1951, General Electric
Company, Richland, Washington.

HW-23140-DEL, 1952, Hanford Works Monthly Report for December 1951, General Electric
Company, Richland, Washington.

HW-23437-DEL, 1952, Hanford Works Monthly Report for January 1952, General Electric
Company, Richland, Washington.

HW-23698-DEL, 1952, Hanford Works Monthly Report for February 1952, General Electric
Company, Richland, Washington.

HW-23982-DEL, 1952, Hanford Works Monthly Report for March 1952, General Electric
Company, Richland, Washington.

HW-27775, 1953, Waste Status Summary, Separations Section, Planning and Separations,
March 31, 1953, General Electric Company, Richland, Washington.

HW-27838, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department, April, May, June 1952, General Electric Company,
Richland, Washington.

HW-27839, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department; Separations Section, July, August, September 1952,
General Electric Company, Richland, Washington.

HW-27840, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department; Separations Section, October, November, December 1952,
General Electric Company, Richland, Washington.

HW-27841, 1953, Waste Status Summary, Separations Section Planning and Scheduling Group
Waste Control Manufacturing Department; Separations Section, January 1953,
Gencral Electric Company, Richland, Washington.

HW-27842, 1953, Waste Status Summary, S}:pamtions Section, Planning and Scheduling Group
Waste Control Manufacturing Department; Separations Section, February 1953,
General Electric Company, Richland, Washington.

HW-28043, 1953, Waste- Status Summary, Separations Section, Planning and Scheduling,
Separations - Operations, April 30, 1953, General Electric Company, Richland,
Washington.

HW-28377, 1953, Waste-Status Summary, Separations Section, Planning and Scheduling,

Separations - Operations, May 31, 1953, General Electric Company, Richland,
Washington.
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HW-28712, 1953, Waste-Status Summary, Separations Section, Planning and Scheduling,
Separations — Operations, June 30, 1953, General Electric Company, Richland,
Washington.

HW-29054, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Scparations, July 31, 1953, General Electric Company, Richland, Washington.

HW-29242, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, August 31, 1953, General Electric Company, Richland, Washington.

HW-29624, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, September 30, 1953, General Electric Company, Richland, Washington.

HW-29905, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, October 31, 1953, General Electric Company, Richland, Washington.

HW-30250, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, November 30, 1953, General Electric Company, Richland, Washington.

HW-30498, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, December 31, 1953, General Electric Company, Richland, Washington.

HW-30851, 1954, WWaste- Status Summary; Separations Section, Planning and Scheduling
Separations — Operations, January 31, 1954, General Electric Company, Richland,
Washington.

HW-31126, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Operations, February 1954, General Electric Company, Richland,
Washington.

HW-31374, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Operations, March 31, 1954, General Electric Company, Richland,
Washington.

HW-31811, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Operations, April 30, 1954, General Electric Company, Richland,
Washington.

HW-32110, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Operations, May 31, 1954, General Electric Company, Richland,
Washington

HW-32389, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling

Separations — Operations, June 30, 1954, General Electric Company, Richland,
Washington.
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HW-32697, 1954, Waste- Status Summary; Separations Section, Production Planning and
Scheduling Separations — Engineering and Control, July 31, 1954, General Electric
Company, Richland, Washington.

HW-33002, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Projects and Personnel Development Sub-section, August 31, 1954,
General Electric Company, Richland, Washington. .

HW-33396, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations, Projects and Personnel Development Sub-section, September 31, 1954,
General Electric Company, Richland, Washington.

HW-33544, 1954, Waste- Status Summary; Separations Section, Separations —Projects and
Personnel Development Sub-section, October 31, 1954, Genera! Electric Company,
Richland, Washington.

HW-33591, 1954, Summary of Liquid Radioactive Wastes Discharged to the Ground — 200
Areas July 1952 through Junc 1954, General Electric Company, Richland, Washington.

HW-33904, 1954, Waste- Status Summary; Scparations Section, Separations — Projects and
Personnel Development Sub-section, November 30, 1954, General Electric Company,
Richland, Washington.

HW-34412, 1954, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-section, December 31, 1954, General Electric Company,
Richland, Washington.

HW-35022, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-section, January 31, 1955, General Electric Company,
Richland, Washington.

HW-35628, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, February 1955, General Electric Company,
Richland, Washington.

HW-36001, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, March 31, 1955, General Electric Company,
Richland, Washington.

HW-36553, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, April 30, 1955, General Electric Company,
Richland, Washington.

HW-37143, 1955, Waste- Status Summary; Separations Section, Separations — Projects and

Personnel Development Sub-Section, May 1955, General Electric Company, Richland,
Washington.
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HW-38000, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, June 30, 1955, General Electric Company,
Richland, Washington.

HW-38401, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, July 31, 1955, General Electric Company,
Richland, Washington.

HW-38926, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, August 31, 1955, General Electric Company,
Richland, Washington.

HW-39216, 1955, Waste- Status Summary; Separations Section, Scparations — Projects and
Personnel Development Sub-Section, September 30, 1955, General Electric Company,
Richland, Washington.

HW-39850, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, October 1955, General Electric Company,
Richland, Washington.

HW-40208, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, November 30, 1955, General Electric Company,
Richland, Washington.

HW-40816, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, December 31, 1 955 General Electric Company,
Richland, Washington.

HW-41038, 1956, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-section, January 31, 1956, General Electric Company,
Richland, Washington.

HW-41812, 1956, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, February 1956, General Electric Company,
Richland, Washington.

HW-42394, 1956, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, March 31, 1956, General Electric Company,
Richland, Washington.

HW-42993, 1956, Waste- Status Summary; Separations Section, Separations — Projects and

Personnel Development Sub-Section, April 30, 1956, General Electric Company,
Richland, Washington.
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HW-43490, 1956, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, May 31, 1956, General Electric Company,
Richland, Washington.

HW-438935, 1956, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, June 30, 1956, General Electric Company,
Richland, Washington.

HW-44860, 1956, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, July 31, 1956, General Electric Company,
Richland, Washington.

HW-45140, 1956, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, August 31, 1956, General Electric Company,
Richland, Washington.

HW-45738, 1956, Waste- Status Summary; Chemical Processing Department, Production
Operation — Chemical Processing Department, September 30, 1956, General Electric
Company, Richland, Washington.

HW-46382, 1956, Waste- Status Summary; Chemical Processing Department, Planning and

Scheduling - Production Operation, October 1956, General Electric Company, Richland,

Washington. .

HW-47052, 1956, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling Production Operation, November 30, 1956, General Electric Company,
Richland, Washington.

HW-47640, 1956, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Operation, December 31, 1956, General Electric Company,
Richland, Washington.

HW-48144, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Operation, January 31, 1957, Hanford Atomic Products,
Richland, Washington.

HW-48846, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Opcration, February 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-49523, 1957, Waste- Status Summary; Chemical Processing Department, Planning and

Scheduling — Production Operation, March 31, 1957, Hanford Atomic Products
Operation, Richland, Washington.
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HW-50127, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling —~ Production Operation, April 30, 1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-50617, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Operation, May 31, 1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-51348, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Opcration, June 30, 1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-51858, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Opcration, July 31, 1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-52414, 1957, Waste- Status Summary; Chemical Processing Dcpartment, Planning and
Scheduling — Production Operation, August 31, 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-52932, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Opcration, September 30, 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-53573, 1957, Waste- Status Summary; Chemical Processing Dcpartment, October 1957,
Hanford Atomic Products Operation, Richland, Washington.

HW-54067, 1957, Waste- Status Summary; Chemical Processing Department, November 30,
1957, Hanford Atomic Products Operation, Richland, Washington.

HW-54519, 1957, Waste- Status Summary; Chemical Processing Department, December 31,
1957, Hanford Atomic Products Operation, Richland, Washington.

HW-54916, 1958, Waste- Status Summary; Chemical Processing Department, January 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-55264, 1958, Waste- Status Summary; Chemical Processing Department, February 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-55630, 1958, Waste- Status Summary; Chemical Processing Department, March 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-55997, 1958, Waste- Status Summary; Chemical Processing Department, April 30, 1958,
Hanford Atomic Products Operation, Richland, Washington.
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HW-56357, 1958, Waste- Status Summary; Chemical Processing Department, May 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-56761, 1958, Waste- Status Summary; Chemical Processing Department, June 30, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-57122, 1958, Waste- Status Summary; Chemical Processing Department, July 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-57550, 1958, Waste- Status Summary; Chemical Processing Department, August 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-57711, 1958, Waste- Status Summary; Chemical Processing Decpartment, September 30,
1958, Hanford Atomic Products Operation, Richland, Washington.

HW-58201, 1958, Waste- Status Summary; Chemical Processing Department, October 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-58579, 1958, Waste- Status Summary; Chemical Processing Department, November 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-58831, 1959, Waste- Status Summary; Chemical Processing Department, December 1958,
Hanford Atomic Products Opcration, Richland, Washington.

HW-59204, 1959, Waste- Status Summary; Chemical Processing Department, January 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-59586, 1959, Waste- Status Summary; Chemical Processing Department, February 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-60065, 1959, Waste- Status Summary; Chemical Processing Department, March 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-60419, 1959, Waste- Status Summary; Chemical Processing Depariment, April 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-60738, 1959, Waste- Status Summary; Chemical Processing Department, May 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-61095, 1959, Waste- Status Summary; Chemical Processing Department, June 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-61582, 1959, Waste- Status Summary; Chemical Processing Department, July 1959,
Hanford Atomic Products Operation, Richland, Washington.
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HW-61952, 1959, Waste- Status Summary; Chemical Processing Department, August 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-62421, 1959, Waste- Status Summary; Chemical Processing Department, September 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-62723, 1959, Waste- Status Summary; Chemical Processing Department, October 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-63083, 1959, Waste- Status Summary; Chemical Processing Department, November 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-63559, 1960, Waste- Status Summary; Chemical Processing Dcpartment, December 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-63896, 1960, Chemical Processing Department — Waste Status Summary, January 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-64373, 1960, Chemical Processing Department — Waste Status Summary, February 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-64810, 1960, Chemical Processing Department Waste Status Summary March 1-31, 1960,
General Electric Company, Richland, Washington.

HW-65272, 1960, Chemical Processing Department — Waste Status Summary, April 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-65643, 1960, Chemical Processing Department Waste Status Summary May 1-31, 1960,
General Electric Company, Richland, Washington.

HW-66187, 1960Chemical Processing Department — Waste Status Summary, June 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-66557, 1960, Chemical Processing Department — Waste Status Summary, July 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-66827, 1960, Chemical Processing Department — Waste Status Summary, August 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-67696, 1960, Chemical Processing Department — Waste Status Summary, September 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-67705, 1960, Chemical Processing Department — Waste Status Summary, October 1960,
Hanford Atomic Products Operation, Richland, Washington.
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HW-68291, 1961, Chemical Processing Department — Waste Status Summary, November 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-68292, 1961, Chemical Processing Department — Waste Status Summary, December 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-71610, 1961, Chemical Processing Department — Waste Status Summary, January - June
1961, Hanford Atomic Products Operation, Richland, Washington.

HW-72625, 1962, Chemical Processing Deparrment — Waste Status Summary, July — December
1961, Hanford Atomic Products Operation, Richland, Washington.

HW-74647, 1962, Chemical Processing Department — Waste Status Summary, Planning and
Scheduling Production Operation, January — June 1962, Hanford Atomic Products
Operation, Richland, Washington.

HW-76223, 1962, Chemical Processing Department — Waste Status Summary, Planning and
Scheduling Production Operation, July — December 1962, Hanford Atomic Products
Operation, Richland, Washington.

HW-78279, 1963, Chemical Processing Department — Waste Status Summary, Planning and
Scheduling Production Operation, January - June 1963, Hanford Atomic Products
Operation, Richland, Washington.

HW-80379, 1964, Chemical Processing Department — Waste Status Summary, Planning and
Scheduling Production Operation, July — December 1963, Hanford Atomic Products
Operation, Richland, Washington.

HW-83308, 1964, Chemical Processing Department — Waste Status Summary, Planning and
Scheduling Production Operation, January — June 1964, Hanford Atomic Products
Operation, Richland, Washington.

HW-83906-E RD, 1964, Chemical Processing Department 200 West Area Tank Farm Inventory
and Waste Reports July 1961 through December 1965, General Electric Company,
Richland, Washington.

1S0-226, 1966, Chemical Processing Division — Waste Status Summary January 1, 1966 through
March 31, 1966, ISOCHEM INC,, Richland, Washington.

1S0-404, 1966, Chemical Processing Division — Waste Status Summary April 1, 1966 through
June 30, 1966, ISOCHEM INC.,, Richland, Washington.

1S0-538, 1966, Chemical Processing Division — Waste Status Summary July 1, 1966 through
September 30, 1966, ISOCHEM INC,, Richland, Washington.
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1S0-674, 1967, Chemical Processing Division Waste Status Summary October 1, 1966 —
December 31, 1966, Operations Analysis Waste Management Section Contract AT
(45-1)-1851, Item G-9, ISOCHEM Inc., Richland, Washington.

1SO-806, 1967, Chemical Processing Division-Waste Status Summary January 1, 1967 Through
March 31, 1967, ISOCHEM INC., Richland, Washington.

IS0-967, 1967, Chemical Processing Division-Waste Status Summary April 1, 1967 Through
June 30, 1967, ISOCHEM INC,, Richland, Washington.

RL-SEP-260, 1965, Chemical Processing Department — Waste Status Summary, July 1, 1964
Through December 31, 1964, Hanford Atomic Products Operation, Richland,
Washington.

RL-SEP-659, 1965, Chemical Processing Department — Waste Status Summary, January 1, 1965
Through June 30, 1965, Hanford Atomic Products Operation, Richland, Washington.

RL-SEP-821, 1965, Chemical Processing Department — Waste Status Summary, July 1, 1965
Through September 30, 1965, Hanford Atomic Products Operation, Richland,
Washington.

RL-SEP-923, 1966, Chemical Processing Department — Waste Status Summary, October 1, 1965

Through December 31, 1965, Hanford Atomic Products Operation, Richland,
Washington.
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EXECUTIVE SUMMARY ’

Areview of waste transfer documentatlon was conducted to determine the origin of waste
transferred into single-shell tank 241-T-107. ‘This review was conducted to support decisions
concemmg dlsposmon of the waste presentin this tank.

“Tank 241-T-107 presently contains approx:mately 173, 000 gallons of sludgc Based on the
waste transfer history, the sludge stored in-tank 241-T-107 is compnsed of first decontamination
cycle waste (1C) and ‘coating removal waste (CW) from operation of the 221-T Bismuth. . |
Phosphate Plant. The interstitial liquid present in the 1C/CW sludge is.cesium ion exchange

- process waste from fission product processing conducted in B-Plant '

Thc concentrauon of transuranic elements in the tank 241-T-107 sludge is approxmlately

154.5 nCi/g, wh1ch is consistent with the characteristics of 1C/CW sludge.  The concentrations

- of cesium-137 and strontium-90 i the sludge contained in tank 241 -T-107 are’ approx1mately
15.8 p.Cl/g and 108. 4 nCi/g,. respectwely
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1.0 ¢ INTRODUCTION

The origin of the waste in tank 241-T-107 has been reviewed to provide information for
determining the disposition of this waste. Section 2. 0 discusses the origin of waste transferred
into and removed from single-shell tank 241-T-107.  Section 3.0 provides a descnptlon ofthe
different types of wastes that were generated at the Hanford Site chemical processing plants.and
transferred to smgle-shell tank 241-T-107. Section 4.0 provides a d:lscussmn on the radionuclide
analyses of the waste in smgle—shell tank 241-T-107. Section 5.0 summanzes the waste types .-
that were transferred into single-shell tank 241 -T-107. '

: ?2 0 WASTE TRANSFER INTO AND WASTE REMOVAL FROM TANK 241-T-107

This section provides a brief descnpuon of single-shell tank 241-T-107 and summarizes waste -
transfers into and waste removal from these tanks. In order to determine the origins of the waste
presently.stored in single-shell tank 241-T-107, ‘publicly available reports for the Hanford Site
were reviewed. With the exception of the waste status summary reports, ¢ all reports cited in this
section are available electronically from the Hanford Declassified Document Retrieval System at
- httpi/fwww2 hanford.gov/declass/ or the DOE Information Bridge at :
hitp://www.osti.gov/bridge/. The waste status summary reports are available only as photocop1es.'
from Hanford Site C entral Files orgamzanon,

2.1 DESCRIPTION OF TANK 241-1-107

Smgle-shell tank 241-T-1 07 was originally constructed in 1944 as part of the Manhattan Project -
(HW-10475-C, chapter IX) and is one of the twelve, 100-series tanks in 241-T Tank Farm.
Figure 1 provides a plan view of tank 241-T-107. The 100-series tanks are 75-ft diameter
underground tanks made of reinforced concrete with a steel liner on the bottom and sides.. . The
steel liner extends to a helght of 19 ft. Each 100-series tank has a design capacity of

530,000 gallons at a liquid depth.of 16 f and 8 inches. The 241-T Tank Farm also includes four
" 200-series tanks that are of similar construction as the- 100-ser1es tanks, but are only 20-ft
dlameter and each have a capacity of 55, 000 gallons. .

- Single-shell tank 241-T-107 was connected via an underground overflow pipeline (nozzle Nlin
Figure 1) to allow waste to cascade to tank 241-T-108. Tank 241-T-108 was also connected via.
a separate underground overflow pipeline to tank 241-T-109; which allowed waste to cascade
from tank 241-T-107 into tank 241-T-108 and then into tank 241-T-109. In addition to the
overflow piping, each tank is equipped with four, 3-inch diameter stainless steel inlet pipes.
Originally, the four inlet pipes (nozzles N2: through N5 in- F1gure 1)-on tank 241-T-107 were
connected to diversion. box 241-T~153. The four inlet pipes for tanks 241-T-108.and 241 -“T-109
were blanked off close to each tank when these tanks were constructed in 1944 (HW-10475- C
pages 907 and 908). Altemtlons to the plpmg network have occu.rred over the years. '
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Figure 1. Tank 241-T-107 Plan View.
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2 2 WASTE TRANSFERS FOR TANK 241-T-1 07

' Waste tra.nsfers into tank 241-T-107 and the operatlon of the tanks 241 -T-107, 241-T-108, and
- 241-T-109 as a cascade are discussed in chronological order. A chronological listing is provided -

" in Appendix.A of waste transfers into and waste removal from tank 241-T-107 from 1945

through 1977. Section 3.0 describes the operatron of the processmg facrhtres that generated the
waste types transferred into tank 241-T-107.

22.1. 1C/ICW Waste '(Fe'bruary 1945 - Mar-ch 1946)

Irradrated nuclear fuel was first processed in 221-T Plant begmmng on. December 26, 1944

- (HW-7-1293-DEL, page 19). The first decontamination cycle (1C) waste was combined with the
coating removal waste (CW) and transferred to the cascade of tanks 241-T-107, 241-T-108, and.
241-T-109.. The combined 1C/CW. waste was reported as being collected in tank- 241-T-107 in
February 1945 (HW~7 1338-DEL page 22) .

Tank 241-T-107 was reported as being filled as of September 1 1945 w1‘£h 1C/CW waste -

overflowing to tank 241-T-108 (HW-7-2548-DEL, page 22). Tank 241-T-108 was reported as

~ being filled as of December 10, 1945, with IC/CW waste overﬂowmg to tank 241-T-109 .

(HW-7-3171-DEL, page 21). Tanks 241-T-107, 241-T-108, and 241-T-109 continued to receive

" the combined 1C/CW. waste until March 10, 1946, when these tanks were reported as being filled -
(HW-7-3751-DEL, page 20 and 21). The 1C/CW Waste generated at the 221-T Plant was :

transferred to other smgle—shell tanks after March 10, 1946.

Prior to October 1945 the 1C/CW waste was neutralized to a pH of approx1maie1y 10in :
© 221-T Plant before transfer to the single-shell tanks (HW-3-3220, page 13).. Beginningin
October 1945, the pH of the 1C/CW waste was adjusted to approximately pH 7 in 221-T Plant
" before transfer to the smg}e-sheﬂ tanks. This was done to cause the precipitation of bismuth and
plutonium in the 1C/CW waste so that the supernatant would contain a lower concentration of
phitonium (HW-7-2706-DEL, page 21). Asa result, tank 241-T-107 contained settled 1C/CW
- solids (1 e. brsmuth and plutonium precipitate).and 1C/CW- supematant

- 222 1C/ICW Supernatant Evaporatlon (March 1951 — July 1951)

The 1C/CW waste stored in tank 241-T-107 sat undlstmbed until May 1951. The 1C/CW
supernatant contained i in'tanks in 241-T Farm was transferred to tanks 241-TX-117 and

- 241-TX-118 for processing in the 242-T Evaporator. Supematant from tanks 241-T-1 04, .
241-T-105, and 241-T-106 were transferred to tanks 241-TX-117 and 241-TX-118 in April 1951
(HW-20991-DEL, page 53), leaving an estimated 470,000 gallons of sludges in these tanks "
Supematant from tanks 241-T-107, 241-T-108, and 241-T-109 were transferred to tanks -
241-TX-117 and 241 -TX-118 in May 1951 (HW~21260—DEL pages 57 and 58), June 1951
HW -21506-DEL page 57), and July 1951 (HW. -21802-DEL , page 42).
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Tanks. 241-T-107 241-T-108, and 241-T-109 contamed atotal.of 322, 000 gallons of waste after
removal of the 1C/CW supernatant. Tanks 241-T-107, 241-T-108, and 241-T-109 were reported

in April 1952 to contain 245,000, 73,000, and 4,000 gallons of 1C/CW waste, respectively
(FIW-27838, page 10). No waste transfers were made into or waste removal from tank
241-T-107 untit November. 1952 :

The 1C/CW supematant was transferred from tanks 241- TX-117 and 241-TX-118 to the
242-T Evaporator for evaporation. Processing of the 1C/CW supemnatant from the 241-T Farm

tanks in the 242-T Evaporator was conducted from April 28, 1951 (HW-20991-DEL page 54 and

HAN-63671-DEL, page 40) through July 1951 (HW-21802-DEL, page 42). The concentrated-
1C/CW supernatant waste (i.e., evaporator bottoms) was stored in tank 241-TX-116 and
A241-TX-117 The evaporator bottoms.in tanks 241-TX-116 and 241-TX-117 were eventually

processed ‘again through the 242-T Evaporator to further concentrate these wastec for: storage in

tanks 241-TX-1 10 and 241-TX-1 11.

223 :TBP"PlEmt Waste (November 1952 - Januiuy 1953)

After evaporatmg the 1C/CW supematant, tank 241-T-107 contained apprommately

© 245,000 gallons of 1C/CW sludge and interstitial hqmd ‘A separate measurement of the 1C/CW :

solids volume in tank 241-T-107 was not made.

' Tank 241-T-107 began to receive waste from the Tri-Butyl Phosphate (bmldmg 221—U) Plant on- -

November 17, 1952 (HW-27840, page 21). The Tri-Butyl Phosphate (TBP) Plant waste was -

. stored atop the 1C/CW waste already present in tank 241-T-107. Tank 241-T-107 was operated -

as a cascade with tanks 241-T:108 and 241-T-109. When tank 241-T-107 was filled with TBP

Plant waste and 1C/CW waste on November 26, 1952, waste began to overflow into tank

241-T-108 (HW-27840, page 21). Tank 241-T-108 was reported as beng filled w1th waste on

- December 11, 1952, with waste then overflowing to tank 241-T-109 HW. -27840, page 32)
Tank 241-T-109 was reported as filled in January 1953 (HW- ~27841 page 10). '

" After bemg ﬁlled with waste from the TBP Plant, tank 241-T-107 was reported to contain
201,000 gallons of sludge and 335,000 gallons of supernatant:(HW-27841, page 10). The =
mixture of TBP Plant supernatant and 1C/CW sludge stored in ta.nk 241-T-107 sat-undisturbed
'unhl August 1953, .

224 - -Ev'd'poration of TBP Plant Waste Supernatant (Augnst-l953) '

In August 1953, the TBP Plant supematant was transferred from tank 241-T-107 as well as tanks
~ 241-T-108 and 241-T-109 to tank 241-TX-118 for processing in the 242-T Evaporator :
" (HW-29242, page 5). Tank 241-T-107 contained 33,000 gallons of supernatant and-

201,000 gallons of sludge after the TBP Plant waste supernatant was transferred to tank
241-TX-118. The TBP Plant supernatant was evaporated and transferred to tank 241-TX-1 17
then to tank 241-T-109 for storage (HW—299OS page5 and HW- 30250, page 5) '

10
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2.2.5 Scavenged TBP Supernatant (December 1953 — February 1954)

From October 11, 1953 to October 18, 1953, operators in the TBP Plant conducted a process test
to precipitate cesium-137 and strontium-90 in the TBP Plant waste (HW-31428 and

HW-36979 A, page 24). Cesium-137 and strontium-90 were precipitated by adding potassium
ferrocyanide, sodium hydroxide, and nickel sulfate to the acidic TBP Plant Waste (HW-29383).
The resulting nickel ferrocyanide precipitate (approximately 36,000 gallons) and scavenged TBP
Plant supernatant was transferred to tank 241-T-101 in October 1953 (HW-45165-RD, pages 50
and 52). The TBP Plant waste had not been concentrated before transfer to tank 241-T-101.

Tank 241-T-101 received approximately 500,000 gallons of nickel ferrocyanide precipitate and
scavenged TBP Plant supernatant. Samples of the waste received in tank 241-T-101 were
obtained 3-days after filling the tank at 3 ft, 8 ft, and 13 ft elevations from the tank surface.
These samples were analyzed to determine the concentrations of cesium and strontium as well as
pH of the waste. Table 1 provides the analytical results for the scavenged TBP Plant waste
samples obtained from tank 241-T-101 (HW-29814 and HW-31428).

Table 1. Composntlon of Scavenged TBP Plant Waste in Tank 241-T 101.

2 ~ Cesium ) :Strontmm Stx:ontmm :
_ _Samp_l_e i' ;_ D_econtammahon L HE (,u.C llmL) Decontammation_.
St o Sl b e S < . Factor 5 ~ Factor
Tank % filled 11.7 1.5 12 0.028 270
3 ft 9.8 0.044 660 0.027 287
8 ft 9.8 Not measured 0.030 254 |
13 ft 13.6 2.3 12 0.004 2,000 i

Based on these sample analyses, the scavenged TBP Plant waste appeared to be present as
stratified layers in tank 241-T-101. A decision was made to discharge only the top 8 ft of waste
in tank 241-T-101 to a crib. The nickel ferrocyanide precipitate was allowed to settle in tank
241-T-101. On December 8, 1953, approximately 256,000 gallons of the scavenged TBP Plant
supernatant were transferred from tank 241-T-101 to crib number 241-T-17 (HW-30498, page 5,
HW-33591, page 27 and HW-45165-RD, page 69). The average radionuclide concentrations in
the supernatant based on seven samples taken during discharged to crib number 241-T-17 (later
renumbered 216-T-18) are provided in Table 2.

The remaining 242,000 gallons of scavenged TBP Plant supernatant were transferred from tank
241-T-101 to tank 241-T-107 in December 1953 (HW-30498, page 5 and HW-45165-RD,
page 69). The volume of solids present in tank 241-T-107 remained unchanged at

201,000 gallons following the receipt of the scavenged TBP Plant supernatant.

11
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Table 2 Composmon of Scavenged TBP Plant Waste Dlscharged to Cnb

T Ana.lyg‘e‘ S ,},a G 4 :-,__ C,?;fé?-,ﬁt;?,:w ERSIDE Total Cunés ik
Plutonium 9.2E-05 0.089
Uranium 5.6E-05 0.054
Cesium 027 290
Strontium V 0.05 49
Ruthenium ) 0.19 180
Antimony : 0.14 130
Rare Earths + Yttrium ‘ 0.20 190
Total Beta (sum of above) 0.85 840
pH 97

Volume (gallons) 256,000

The ferrocyanide precipitate remaining in tank 241-T-101 was flushed three times with water in
an attempt to transfer the precipitate to tank 241-T-107 (HW-30851, page 5). However, these
flushes were not successful in transferring the nickel ferrocyanide (Ni;Fe(CN)g) precipitate to
tank 241-T-107. Visual inspection of tank 241-T-101 after conducting these flushes indicated
that “... large quantities of Ni;Fe(CN)s sludge cover large areas of the tank that were not reached
by the water that was used to flush the tank ...” (HW-36979 B, pages 88). The U.S. Atomic
Energy Commission’s 200 Area monthly report for January 1954 also stated that the heel of
scavenged TBP Plant waste remained in tank 241-T-101 (HAN-62359-DEL, January 1954,

page 40).

The volume of solids present in tank 241-T-107 remained unchanged at 201,000 gallons
following receipt of the flush solutions from tank 241-T-101. The volume of scavenged TBP
Plant supernatant was 329,000 gallons, with a total of 530,000 gallons of waste present in tank
241-T-107 (HW-30851, page 5). No waste was removed or added to tank 241-T-107 from
February 1954 through September 1966, as indicated in Appendix A.

2.2.6 Evaporation of Scavenged TBP Supernatant (October 1966 to December 1966)

In 1965, the supernatant in tank 241-T-107 was sampled in preparation for processing in the
242-T Evaporator (LET-092465). The analyses of the tank 241-T-107 sample (Table 3)
indicated that the concentration of cesium-137 was 7.7-uCi/mL, which was the only gamma
emitting radionuclide detectable. The concentration of cesium-137 in the tank 241-T-107
supernatant sample is somewhat higher than the tank 241-T-101 scavenged TBP Plant waste (see
Table 1). However, tank 241-T-107 contained a heel of 33,000 gallons of TBP Plant waste
before the scavenged TBP Plant waste was added from tank 241-T-101. Therefore, the higher
cesium-137 concentration is not unexpected.

12
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Table 3 Composmon of Tank 241-T-107 Supernatant Scavenged TBP Plant Waste

| Conce tration | . ...
SRR e Sty o o o R
Cesmm—137 7.7E+03 nCi/L
CO; 135 g/L
AlO, ‘ 0.20 g/L
F Not reported g/l
Cl 10.5 g/L
Na ‘ 98 gL
NO; 203.5 g/L
CN k Not detected
Free OH 0.164 N
Specific Gravity (g/mL) 1.204 g/mL
Volume Supernatant 330,000 Gallons
Volume Supernatant 330,000 Gallons

Boil-down studies with the tank 241-T-107 supernatant indicated solids did not form until more
than 50 percent of the sample was evaporated. This indicates that the supernatant stored in tank
241-T-107 was not a saturated solution. Therefore, the mixture of scavenged and un-scavenged
TBP Plant waste present in tank 241-T-107 likely did not form solids during storage. The
volume of sludge measured in tank 241-T-107 in 1965 was reported as 186,000 gallons
(RL-SEP-659, page 5), which is less than the 201,000 gallons of sludge measured in

January 1954. Compaction of the sludge stored in tank 241-T-107 likely occurred during the
12-year period between measurements.

In the fourth quarter of calendar year 1966, approximately 311,000 gallons of supernatant were
transferred from tank 241-T-107 to tank 241-TX-118 for processing in the 242-T Evaporator.
The volume of supernatant and sludge remaining in tank 241-T-107 was reported as

22,000 gallons and 186,000 gallons, respectively (ISO-674, page 5). The 22,000 gallons of
supernatant stored in tank 241-T-107 were a mixture of scavenged (90% volume) and
unscavenged (10% volume) TBP Plant waste.

2.2.7 Coating Removal Waste (January 1967 to June 1967)

In January 1967, approximately 168,000 gallons of Plutonium-Uranium Extraction (PUREX)
coating removal waste were transferred from tank 241-C-102 into tank 241-T107
(HAN-96590-DEL, page AlII-5 and ISO-806, page 5). Typical composition of PUREX Coating
removal waste ts provided in Table 4 (HW-52493 and HW-52824). An additional 129,000
gallons of PUREX coating removal waste were transferred from tank 241-C-102 into tank 241-
T107 in the second quarter of calendar year 1967 (ISO-967, page 5).

The PUREX coating removal waste was mixed with the scavenged and unscavenged TBP Plant

waste that was stored in tank 241-T-107. The quantities of PUREX coating removal waste,
scavenged and un-scavenged TBP Plant waste stored in tank 241-T-107 were approximately

13
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297,000 gallons, 20,000 gallons, and 2,000 gallons, respectively. ‘The total volumes of
supemnatant and shudge stored in tank 241-T-107 were 319,000 gallons and 186 OOO gallons
(ISO—967 page 5) ‘

Table 4. Typntal Comgosmon of PUREX Coatmg Removal Waste

Ana’lyte : Concentratlon
Sodum@®) | 37
Urenom M) | 0.002
“Sodium Aluminate (M) - 12
Nitrate (M) - b 0.6

1 Nitrite (M) 0.9
Hydroxide (M) ' 1.0 _

1 Silicate (M) - ' 0.02
Pu (mg/liter) 1 02
Strontium-90 (uCV/L) 880

Cesitim-137 (uCi/L) . &0

2.2.8 Evaporation‘ of Coating Removal Waste (October 1969 to Deceniber 1969) =

. :In November 1969 approxrmately 275, 000 gallons of supematant were transferred ﬁ'om tank -

' 241-T-107 to tank 241-TY-103, then to tank 241-TX-118 for processing in the 242-T Evaporator P

(PR-REPORT-NOV69-DEL, page AIV-4,and ARH-1200 D, page 7). The volime of -
supernatant and sludge remaining in tank 241-T-107 was reported as 1 19,000 gallons and
109 000 gallons, respec’uvely (ARH-1200D, page 7).

The volume of sludge reported to be in tank 241 -T-107 in December 1969 is approx1mate1y
77,000 gallons less than the volume of shidge reported as present in December 1966 (ISO-674,
page 5). Itis possﬂ)le that the PUREX coating removal waste that was transferred into tank
241-T-107 in January 1967 could have dissolved some of the aluminum present in the 1C/CW
sludge and/or precipitated TBP Plant waste. PUREX coating removal waste typically contained
1.0M free hydroxrde which could have dissolved aluminum present in the 1C/CW sludge Tank
241-T-107 was inactive from December 1969 through ‘Décember 1972

2.2.9 B-Plant Cesium Ion Exchange Waste (January 1973 to June 1973)

In the first quarter of calendar year 1973, approxlmately 684,000-galons of Waste from operation
. of the cesium ion exchange (IX) process and low-level waste evaporator in B-Plant was collected
in tank 241-BX-104 and transferred to tank 241-T-107 (ARH-2974 A, page 6). The transfer

- pipeline was flushed with approxrmately 13,000 gallons of water that was also received into tank
' 241-T-107.: The B-Plant IX waste was distributed to tanks 241-T-108 and 241-T~109 '

14
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o Apprommately 645 000 gallons of supernatant were transfen'ed from tank 241 -T-107 to tank
. 241-T-108.. Approximately 378,000 gallons of supcmatant were transferred fromtank .
~ 241-T-108 to tank 241-T-109 4

Tank 241-T~107 again recelved B-Plant cesium ion exchange waste from tapk 241-BX-104 mn
‘the second quarter.of calendar year 1973 (ARH-2974 B, page 6). Approximately

573,000 gallons of supernatant were received into tank 241-T-107. Approximately 2 ,000 ga]lons
of supernatant were transferred from tank 241 -T-107 to tauk. 241-T-108. An additional

452,000 gallons of supernatant were transferrcd ﬁ'om tank 241-T-1 07 to tank 241-T-105.

Tank 241-T-107 contamed approximately 293 ,000.gallons of supematant and 109 000 gallons of
sludge following these transfers. The supematant. was mostly cesium ion exchange waste from
B-Plant while the sludge was 1C/CW waste from the 221-T Bismuth Phosphate Plant. The

. supernatant-in tank 241-T-107 was sampled in September 1975 (MEM-102775) and again in

- 1989 (letter 12712-PCL89- -144). The analytical results for both sampling events are presented in

Table 5. Based on these supernatant sample results, it is likely that some aluminum and -

strontium precipitatéd from the supernatant between sampling events. No addmonal waste
transfers involving tank 241-T-107 occurred until thls tank was removed ﬁ'om service m ~

'January 1976 :

15
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Table 5. Composmon of Tank 241-T-107 Supernatant B-Plant IX Waste.

s -f‘:-._w b i A T 1975 Supernatant 1989 Supernatant,
*Analyte T D Concemratmn ki Coq_cen‘txc_athq?.r"'
B o e e J[.I.Cl/ml..)! LR e (11047001 By B e o
Ces:um—l37 3.91E+04 2.23E+04
Stontium-89,90 233E+03 331E+02
Al 5.32E-03 1.02E-03 M
Na 244 235 M
NO, 0.651 ~0.583 M
NO, 0.800 2.19 M
Pu <1.0E-05 ' g/L
Pu-239,240 T 1.2E+01 uCi/L
Am-241 Not reported 1.99E-02 puCi/L
Differential Thermal Analysis No exotherm Not reported
SO, Not reported 0.170 M
PO, 0.0251 0.0616 M
Cl 0.0128 - 0.0354 M
F T 0.0135 0.0491 M
OH 0.08 0.025 M
CO; 0.394 0374 M
pH 123 111
Specific Gravity (g/mL) 1.129 12 g/mL
Visual Observation of sample Dark yellow, less than 1% Not reported
solids

2.2.10 Saltwell Pumping Interim Stabilization (February 1976 to September 1995)

Tank 241-T-107 was removed from service in January 1976. Removal of liquid from tank
241-T-107 was conducted from February 19, 1976 through July 19, 1976 as part of the program
to remove interstitial liquid (i.e., saltwell pumping) from the single-shell tanks (letter
60410-78-092 and DS-021976). A total of 233,600 gallons of liquid waste were reported as
being pumped from tank 241-T-107 to tank 241-T-101 during this period. From August 1976
through December 1978, saltwell pumping of liquids from tank 241-T-107 was periodically
attempted. However, the pump was reported as inoperable (DS-021976).

Additional stabilization of the waste in tank 241-T-107 was conducted from September 14, 1995
through April 3, 1996 (HNF-SD-RE-TI-178, pages 207 to 213). Approximately 11,000 gallons
of liquid were pumped from tank 241-T-107 to the double-shell tank system, leaving

173,000 gallons of sludge in this tank. Tank 241-T-107 was declared having been Interim
Stabilized on May 22, 1996.

16
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22.11 ‘Compm-iso:i with Other Reports

‘Waste transfers into and waste removals from tank 241-T-107 are summarized in A sttory of

the 200 Area Tank Farms (WHC-MR-0132) for 1945 through 1980, ‘Historical Tank Content
* Estimate for the Northwest Quadrant of the Hanford 200 West Area (HNF-SD-WM-ER-351), -
" Waste Status and Transaction Record Summary (WSTRS) Rev. 4 (LA-UR-97-311) and the Tank
- 'Waste Information Network (http:/twins.pnl.gov: 8001/twins.htm)." The information cited in
Sections 2.2.1 through 2.2.10 is in agreement with these previous reports. These previous
reports accurately state the volume of waste transferred into-and removed from tank 241-T-107, .
as well as the volume of solids and total waste stored. However, there is some amb1gu1ty over.
. the composition of the sludge remammg in tank 241-T-107.-

" The Historz‘cal Tank Content Estimate for the Northwest Quadrant of the Hanford 200 West Area
(HNF-SD-WM-ER-351) indicates that tank 241-T-107 contains-only sludge originating from .
1C/CW waste from the 221-T Bismuth Phosphate Plant.. However, this is probably an over
simplification given the différent waste types that were transferred into tank 241-T-107. The

‘Tank Interpretive Report for tank 241-T-107 (Tank Waste Information Network ) assumes that
the- sludge is comprised of a mixture of 1C/CW solids, TBP Plant waste sohds and PUREX
coatmg removal waste solids.

- The Tank Tnterpretive Report for tank 241-T- 107 assumes that the volumas of 1C/CW solids,
TBP Plant waste solids, and PUREX coating removal waste solids are-148,000 gallons,

17,000 gallous, and 8,000 gallons respectively. ‘The rationalé given in the Tank Interpretive
Report for assigning the volumes to each waste type is the waste transfer records providedin -
LA-UR-97-311 and WHC-MR-0132. However, neither of these. documents identifies a specific -

sludge volume associated with the TBP Plant waste or the PUREX coating removal waste
received into tank 241-T-107. The Tank Interpretive Report also notes that “a clear demarcation
between waste types could not be discerned from the segment sample results.” Based on this
information, the Tank Interpretive Report assigned volume to each of the sludge types in tank
241-T-107 seems arbitrary. The precise qua.ntlty of each type of solids present in the tank 241-
T-107 waste can not be determmed
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3.0 TYPES OF TANK WASTE GENERATED AT THE HANFORD SITE
‘ CHEMICAL PROCESSING PLANTS B

There were numerous irradiated nuclear fuel reprocessmg, research and development, and waste
management activities conducted at the Hanford Site starting in 1944. These irradiated nuclear

- fuel reprocessmg, research and development, and waste management activities conducted in the
-processing plants are discussed further in the DOE/RL-97-02, National Register of Historic”

Places Multiple Property Document Form - Historic, Archaeologzcal and Ty radztzonal Cultural
Propertres of the Hanford Site, Washington February 1997. ' ,

It has been estabhshed in Section 2.0 that first decontammatlon cyele (1C) waste mixed with
coating removal waste (CW) from the 221-T Bismuth Phosphate plant was transferred into tank

- 241-T-107.. Tank 241-T-107 also received waste from the Tri-Butyl Phosphate (221-U) Plant,

cesium ion exchange waste from B-Plant, and coating removal waste from the PUREX Plant

- The’ followmg sections provrde a dlscussmn of these waste types.

31 2218 and 221-T BISMUTH PHOSPHATE PROCESS PLANT

‘B- and T-Plants ‘were constructed in 1944 through 1945 to Separate plutomum from irradiated

nuclear fuel using the bismuth phosphate process. Figure 2 shows a summary of the

* 221-B/T Plant bismiith phosphate process, which is referred to- throughout this. discussion. The-

Bismuth Phosphate process was operated in B-Plant from April 1945 (HW-7-1649-DEL,

_page 21) through June 1952 (HW-25227-DEL, pages Ed-5 and Ed-6), after which the. mventory -
- of radioactive materials was removed from the facility from July 1952 through March 1953 - ..
- (HHW-27774). The Bismuth Phosphate process was operated in T-Plant from December 1944 -

(HAN-45800-DEL page 4) through March 1956, after which the inventory of radioactive -

" materials was removed from the facility from March 1956 (HW-42219-DEL, page ED-5) .
~ through September 1956 (HEW-45707-DEL; page D-5) ‘T-Plant was placed m layaway status’ in-

October 1956 (HW-46432-DEL, page D-5).

In the bismuth phosphate process, the aluminum claddmg of Spent nuclear fuel elements was _
dissolved in boiling sodium nitrate solution, to which sodium hydroxrde was slowly added
(HW-10475-C; page 403). The cladding removal waste sometimes referred to as coating waste
(CW) was u'ansferred to smgle-shell underground storage tanks (see itemn [1] in Figure 2). -

The firel element uranium cores (see item [2] in Flgure 2) were then dlSSOlVed in nitric ac1d

(HW-10475-C, chapter IV, page 405). Water and sulfuric.acid were added to the. d15solved

uranium metal solution, and the mixture was then transferred to the plutonium. exn'actlon section.
The sulfuric acid formed a uranyl sulfate complex that prevented its preclpltatlon asa phosphate _
in the subsequent plutonium extraction step (HW 10475-C, page 41 8).

Plutonium was extracted from the acid solution by addition of bismuth nitrate and phosphoﬁc .
acid to form a bismuth phosphate carrier precipitate ((IW-10475-C, page 503).- The plutonium
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and blsmuth phosphate carrier precxpltate was centnﬁlged and washed with water to separate the
acidic supematant from the precipitate (see item [3] in Flgure 2). The acidic solution remaining
 after the plutonium precipitation contained about 99 percent of the uranium, about 90 percent of
the fission products. This separation process also removed and reduced the gamma radiation
activity level in the plutonium precipitate by a factor of 10. However, zirconium is phosphate
insoluble and zirconium-95 (10 percent of the actlvxty) stayed with the plutonium product. The
acidic uranium solution was.then neutralized and transferred to the underground single-shell
tanks as metal waste (MW). Recent laboratory testing of the bismuth phosphate flowsheet
confirms this partmonmg of radionuclides (internal Ietter 7G300-02-NWK-024, “Bismuth
Phosphate Process Radionuclide Partmon Factors for the Hanford Defined Waste Model”). Of
the predominate radxonuchdes remaining in the waste, the laboratory tests mdlcate the - .
_percentage of cesium-137 and strontium-90 partitioned to the metal waste may have been as hlgh
as 100 percent and 89 percent, respectively. : ,

The plutomum beanng cake was then dlssolved in nitric acid, and further decontammatlon ofthe .- -
. plutonium to separate fission products was conducted (HW- -10475-C; chapter VI).. Sodium
* bismuthate, sodium dichromate; or potassium permanganate was added to-oxidize the plutonium
to the +6 valence-state. This step caused-the bismuth phosphate to precipitate phosphate -
insoluble fission products (e.g., cerium, niobium, ruthenium, and zirconium), leaving'the
plutonium in solution. The precipitate was separated from the plutonjum-bearing solution using
centrifiges and washed to remove soluble plutonium.  The. plutonium was reduced to the
+4 valence state to form a preclpltate that could be separated from the remaining soluble ﬁssmn
products by centnﬁrgauon

" The ﬁssron products separated from the plutonium product durmg this first cycle of the

decontamination process (de51gnated as 1C waste) were transferred to the same single-shell- tank

" that received the coating removal waste.- The 1C waste (see item [4] in- Frgure 2), contained - .
approxzmately 10 percent of all fission products and approxunately 1.4 percent of the plutonium
present in the original fuel charged to the plant (HW-23043, pages 20 and 22) After 1951, the
Bismuth Phosphate process:flowsheet was modified to inchude cerium and zirconium scavenger
précipitation in the 1C by- product step to remove lanthanide and zirconium radaonuchdes from
the plutonium product (HW -23043 page 16).

The plutonium solids ﬁ'om the first decontammatlon cycle were-again dissolved in mtnc acid. A

- second decontamination cycle (see item [5] in Figure 2) was conducted to reduced the gamma

activity level by a factor of 10,000 from that in the previous dissolvéd metal solution, giving an

overall process decontamination factor of 100,000 below that of the original solution .

~ (HW-10475-C, page 627). The second decontamination step essentially repeated the steps
previously described for the first cycle decontamination. ' The plutonium product 1 from the

' bismuth phosphate process was subsequently concentrated m t.he 224-T a.nd 224-B bulldmgs

using a lanthanum fluoride preclpltahon process.

The second decontammatron cycIe wastes (deSIgnated as 2C) were aiso transferred to the

smgle-shell tanks. - The 2C waste contained less than 0. 1 percent of the uranium and fission
“products and about 0.4 percent of the plutomum present inthé ongu;xal fuel charged to the plant
- (HW-23043, pages 26 and 28).
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During operation of B-Plant, the 1C waste was combined: wuh the coating removal waste and
transferred to the same smgle-she]l tank. This same practice was conducted in T-Plant from
December 1944 through October 19, 1954. ‘Beginning on October 20, 1954, nickel ferrocyanide
scavenging of the 1C waste was conducted in T-Plant to precipitate cesium-137 and strontium-90
(HW-33585-DEL, page Ed-8 and HW-33184). The precipitated 1C waste shurry was transferred
separate from the coating removal waste to single-shell tanks for setﬂmg of the precipitate and

' discharge of the scavenged (1 e., cesium and strontium depleted) supematant to a crib.

_ Table 6 prov1des the ﬂowsheet estlmated composmons of the neutralized CW, MW 1C, and 2C .
'waste solutions generated from the 221-B/T bismuth phosphate plants based on the October 1,
1951 flowsheet (HW-23043). Additional analyses of the supemnatant fraction of MW, 1C/CW, -

and 2C that was stored in single-shell tanks are provided in Tables 7 and 8. These sample
analyses support that the 2C waste:contained less than 0.1 percent of the fission products

Analyses-of the combined 2C / 224 building / tank 5-6 waste supernatant stored in tank :

“241-T-112 conducted on August 6, 1952 and September 24, 1952 indicate that the total beta
-~ -emitters was compnsed of 35 to 50 percent ruthenium, 35 to 50 percent cesium, 4 to 8 percent
- cerium, yttnm.n, and other rare earths, and 6 to 11 percent undetermined (HW-27035, page 8)

20




RPP-16765 Rev. 0

118 681848} O
qug oy
Z2-1€2 01 13N004d nd

quy of
2564 - 9¥6
SwedL 3 g
a19A9 uoneayund nd
:sbulpping L/g-vZz
9564 - 2664
ueld |
9564 ~Sp64 JUld 1
2564 - SP64 JuBld @
o [¢]
Qw “ wwm wwmmg 60}- p04 1/8 01 £04-104 18 OL
JTOAI NOOIT oxd dd40 %0 ~ ILSVM d440 %06 3 wnjueip JLSYM FTOAD NODIQ 1sh HLIM
JT0A0 NOO3G 1sh ISEM IE1ON GINIGNOD ‘LSYM TYAOWIY ONILYOD

$0d(ndlig wnonid 10919k podindlig  umuopnig 103 013Ky vodindlg = AP STt eyt
BAJOSSIQ  UONBUIWRILOIA0GT 9A[0SSIO  uopewweINnd3q 4ol aAjossigun: .msﬁa.“:wm.r o3 Ew%wm

o @ Suemgizz @ )

uonnjossig
bugieos

o

‘wieadeiq ssad01g Reydsoyd ypnuwstyg ‘7 3ansyy

21

I O e e




RFP-16765 Rev. 0

Table 6. Estimated Composition of Bismuth Phosphate Plant Wastes.

‘ Frolp Ogtqber 1, 1951 F

lowsheet !

€ 5 wrigie frgs cAL el R g ile et lis Se ond |
mi ont : 56&
Bp i . ! : , Cycl te |
Plutonium 3.3E-04 2.0E-04 6.0E-07 1.6E-07
Uranium 0.15 02359 Not reported 2.04E-05
Gamma 6.6E+04 1.3E+07 2.3E+06 1.13E+04 ¥ 1.13E+02©
Sodium Aluminate 95.1
(NaAlO,)
Sodium Hydroxide (NaOH) | 43.6
Sodium Nitrate (NaNO;) 61.8
Sodium Nitrite (NaNO,) 56.0
Sodium Silicate (NaSiO;) 4.3
Uranyl nitrate (UHN) @ 132
Fluorine (F) 5.6
Nitrate (NO5) 9.7 93.1 61.3 42.4
Sulfate (S0,) 24.4 4.73 3.61 0.35
Phosphate (PO,) 25.2 26.2 23.0 3.05
Sodium (Na) 83.2 473 36.7 36.8
Bismuth (B1) 2.59 1.31 1.18
Cerium (Ce) 0.030
Lanthanum (La) 0.49
Manganese (Mn) 0.33
Zirconium (Zr) 0.030
Iron (Fe) 1.37 1.82
Chrome (Cr) 0.16 0.06 0.17
Ammonia (NH,) 1.98 1.71 0.12
Silicon Hexa-Fluoride (SiF) 4.35 3.67
Volume per Batch (gallons) | 795 2,380 2,040 2,090 2,200
Notes:
M gee HW-23043
© Analyses are reported in grams per liter, except for gamma activity, which is counts/minute/mL.
) HW-23043, page 31, notes that uranium is not actually present in this form, but is probably as NaUO,PQ, and
Nay(U0O,;),CO;.
© py and Gamma concentrations were calculated from the compositions of tanks 13-4 and 14-3 (HW-23043, pages 20 and
22).
 py and Gamma concentrations were calculated from the compositions of tanks 18-4 and 19-3 (HW-23043, pages 26 and
28).
® sz and Gamma concentrations were calculated from the compositions of tanks A-4, D-4, B-3, and F-8 (HW-23043,
pages 39, 44, 48, and 54).
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hate Process Supernatants Stored.

Metal Waste T-101 10.1 70 200 70 12-12-1946
Metal Waste T-101 10 35 110® 2580 7-01-1947
Metal Waste T-102 99 60 120 20 7-01-1947
Metal Waste T-103 9.8 60 150 20 7-01-1947

IC/ICW B-109 99 40 0.65 0.28 3-18-1947
1C/ICW C-112 99 12 12 4.4 3-18-1947
2C B-111 6.9 7.2E-02 2.0E-03 3.0E-03 7-1-1947
2C B-112 6.8 4.32E7 @ _1.5E-03 30E-03 | 7-1-1947
2C T-110 | Not reported 15 4.9E+04 30 7-13-1945
2C T-110 9.8™ 19 6.9E+04 55 7-25-1945
2C B-110 9.6 8.5 7.0E+04 55 7-25-1945
Notes:

(Y See HW-10728 and HW-3-3220.

@ Solids formed in each of wastes, settling to the bottom of each tanks. These sample analyses are for the supernatant only and
are not represcntative of the sludges.

©) The reported Pu sample analysis for tank 241-B-112 secms to be in error and lacking an exponent in HW-10728.

) Prior to October 1945, the 1C and 2C wastes were neutralized to a pH of approximately 10. The waste collected in tanks
241-B-110, 241-B-111, 241-B-112, 241-T-110, 241-T-111, and 241-T-112 were neutralized to about pH 7 after October 1945 to

precipitate bismuth and plutonium (HW-3-3220, page 13).

) Decrease in gross beta and gross gamma concentrations shown for the T-101 waste samples are due to decay of fission products

with short half-lives.
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3.1 ;'1 - 221-T and 221-B Plant Cell Dramage Waste

During the opemtlon of the 221-B and 221-T B1smuth Phosphate plants, fallure of process
_equipment, cooling jackets on process vessels, and piping occurred penodlcally, resulting in the
~ discharge of cooling water, chemical solutions, and process solutions (e-g. MW, 1C,2C wastes
- and plutonium product solutions) to the process-cells. Each of the 40 process cells in the

221-B and 221-T Plants contained a sump that was equipped with a conductivity probe

beginning in August 1946 to detect a liquid leak in the process cell (HW -7-4739-DEL, page 21).

The sumps gravity drained to-a 24-inch diameter: vitrified clay pipe that traversed under each cell
. and discharged to a deep, open top, staml&ss steel tank, number 5-7 in secnon 5 (ccll 10) -

" (HW-10475-C, page 914).

Cell drainage collected in tank 5-7 was Jetted to tank 5—6 or tank 5-9 Whlch were used for
sampling and chemical n'eatment of the cell drainage solution. ' Waste in tanks 5-6 and 5-9 could .
be jetted between these two tanks.. ‘High activity waste collected in 221-T Plant and 221-B Plant-
tanks 5-9 could be jetted to smgle-shell tank 241-T-107 and 241-B-107, respectlvely o

(HW-10475-C, page 918). ‘Alternatively, the cell drainage waste could be transferred to process -
~ vessels with the 221-T (or 221-B) Plant and processed to recover plutonium. ‘An example of this -
" practice is cited in the January-1948 monthty report for the Hanford Works (HW-8931-Del,
page 28). The T-Plant stack drainage waste was also collected as part of the cell drainage until
May 28, 1951, after which the stack drainage ' was routed.to the cascade of smgle~she11 tank -
_ 241-TX—1 13 241-TX-1 14, and 241—TX 115 (HW-21260-DEL page 58). R

o Cell dramage waste collected in tank 5-6 was transfened toreverse well number216-T-3 ﬁ'om

* January 1945 through August 1946. Crib number 216-T-6 was used to dlspose ofthecell -
drainage- waste from August 1946 through June 1951. After June 1951, cell drainage waste was
transferred to-the cascade of tanks 241-T-110, 241-T-111, and 241-T-112 (HW-55176; part V). .
The quantity and composition of the cell drainage solutions dlscharged from tank 5-6 vaned (see .
HW-205 83 page 4, and HW-33591, page 25). o

31 2 221-T Equlpment Decontammatlon Faclhty

In October 1958, plans were developed to convert the 221~T Plant for use as decontammat[on
facility for equipment from the Reduction-Oxidation (REDOX) plant (HW-58051-DEL,
page D-5). Work was conducted from February 1959 (HW-59434-DEL, page D-4) through -
_'June 1960 (HW -65935-DEL, page.C-2) to convert the 221-T Plant. - -Equipment decontamination
" activities were initiated at the 221-T Plant in July 1960, with the receipt.of a failed. multlpurpose

- dissolver from the REDOX plant (HW-66271-DEL, page C-2). Equipment decontamination

waste was transfex:red to various cribs and smgle—shell tanks. Tank 241-T-1 07 d1d not receive
eqmpment decontamination waste.
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"32 221-BPLANT FISSI_ON PRODUCTS PROCESS]NG

- From August 1963 through June 1966 B-Plant was used in con_]uncnon with the PUR.EX

facility, 244-CR Vault, and the 201-C Hot Semiworks {(renamed Strontium Semiworks in 1963)
to separate strontium-90 and rare ¢arths (i-e., cerium-144 and: promethium-147) from high-level -
waste solutions. Then, from July 1966 through December 1967, equipmént was replaced within

- B-Planit to expand the processmg capability to include cesiuth removal from fission h1gh-leve1

waste solutions using ion-exchange equipment. The strontium and rare earths processing
equipmeént was also replaced to include only strontium removal usinga solvent extraction
equipment, followed by prec1p1tauon and centnihganon equipment for punfymg the strontium. -
Each of the fission products processing ¢vents in the B-Plant is d1scussed in more detaﬂ inthe
following' sectlons )

321 STRONTIUM AND RARE EARTHS PROCESSING N

On September 18 1961 HW-71 187—DEL page F—2) renovahon of cells 5 through 12 w1tb1n

‘B-Plant canyon was initiated to use these cells. for separating strontium and rare earths froma

mixed fission product solutlon HW. ~6901 1). Construction activities were completed and the’

-facmty was accepted by operatlons on Janiary 31, 1963 (HHW-76848-DEL, page B-2).

Processing of radioactive waste in cells 5 through 12 at the. B-PIant commenced on August 2,
1963 (HW—78817—DEL pages B—2 and G~2)

B-Plant was used in conjunction with the PUREX facﬂlty, 244-CR Vault and the 201-C Hot .

Semiworks to separate strontium-90, cerium-144 and promethium-147 from high-level waste
solutions. The PUREX. facﬂzty generated a first cycle raffinate solution from the solvent

_extraction reprocessmg of irradiated reactor fuel (i.e. hlgh-level waste). The first cycle raﬂinate 3

solution was highly acidic and contained most of the fission products (e.g., ‘strontium-89790,
cerium-144, promethium-147, and ces1um-137) that were separated from the uranium and
plutomum during the reprocessing of irradiated reactor fuel. The acidity of the first cycle
raffinate solution was reduced by: addluon of sugar. and dxgestlon at elevated temperature to -

- decompose the nitric acid solution.

Tn a section of the PUREX facility known s the head-end, first cycle raﬁnatevs_olution was

- reacted with sodium sulfate‘anid lead nitrate to precipitate strontium and rare earth (i.e., cetium -

and promethium) fission products (HTW- -63051 and HW-69534). Lead co—preclpltated w1th
strontium and increased the amount.of strontinm ' precipitated from the first cycle raffinate
solution.” The resulting strontium and rare earth precipitate was centrifuged and washed to

 separate the supernatant, which contained soluble fission products such as cesium-137,

zirconjum-niobium-95, and ruthenium-rhodium-106. The supernatant containing the solublé
fission products (e.g., ces1um-137 zirconium-niobium-95, and ruthenium-rthodium-106) was -
neutralized and transferred to ‘underground storage tanks. The strontium and rare carth
precipitate was metathesized to soluble carbonates by addition of sodium carbonate. The
strontium and rare earth carbonate precipitates were then dissolved in mtnc ac;d and transferred

. 'to B-Plant via 244-CR Vault for further processing.
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In B-Plant, the strontmm nitrate / rare earth nitrate solution were processed to form separate
solutions containing strontium and rare earths (HW-77016). The strontiym nitrate / rare earth -
~nitrate solution was reacted with oxalic acid to precipitate the rare earths along-with lead, leavmg
~ strontium in solution. The precipitate was centrifuged to separate the strontium solution from the

- rare-earth precrp1tate The strontium solution was stored in B-Plant and transferred periodically
© to the 201-C Hot Semiworks for pyrification. The rare earth prec1p1tate was dissolved in mtnc
‘acid and stored in B-Plant for further processing.

Lead was removed from the rare earth solution by addmg sodmm hydroxide solutlon to form
-soluble plumblte and insoluble rare earth hydroxide precipitates (HW-81373, RL-SEP—197

page G-2, and HAN-90907, page 21). The plumbite was separated from the rare earth hydroxlde
precipitate by centrifugation and discarded to the single-shell tanks. The rare earth hydrox1de s
precipitate was washed with sodium hydroxide solution to remove soluble lead and the: ‘wash -
solution was also discarded to the single-shell tanks. The rare earth- hydroxide preclpxtate was -
dissolved in-nitric acid, stored i in B-Plant, and eventually transferred to the 201-C Hot ’
Sennworks for punﬁcanon . .

Processmg of strontlum and rare earth solutions within B-Plant contmued until June 1966 - -
(FLAN:95105-DEL, page 15). Separations of strontium and rare earths from the first cycle
raffinate solution continued to be conducted in the head-end section of the PUREX faclhty
‘through February 8, 1967 (HAN-96805-DEL page Alll-4), The strontiun and rare earth
solution was transferred from PUREX to the 244-CR Vault for storage from July 1966 through
F ebruary 1967 while equipment modlﬁcatlons were conducted at B—Plant

3 2.2 CESIUM AND S'ITRONTIUM PROCESSING

. From July. 1966 (HAN-95284—DEL page 13) through October 1967 (HAN 98918—DEL
page All-2), eqmpment within the 221-B.Plant was flushed and. replaced with new eqmpment L
~ for separatmg cesium and strontium from hlgh-level waste. In January 1967 (HAN—96590-DEL,

" page ATli-4) and in March 1967 (HAN-97066—DBL page AllI-4), testing was conducted of a -

new centrifuge and a pre01p1tat10n-decantauon-cenmfugatlon technique for separating iron and. -
‘alumimum from PUREX sludge waste. Construction activities contmued to. be conducted in the
221-B Plant throughout 1967. : : :

. On December 27, 1967 (HHAN- 99396-DEL page ATI-3), a]kahne supematants stored in the -
single-shell tanks were transferred to B-Plant, and cesium was separated using an jon exchange
process. Cesium ion exchange processing continued at B-Plant until October 1983 using at first
inorganic and later. organic ion exchange materials (RHO-RE-SA-169). ,Cesium was also
precipitated from acidic, PUREX high-level waste (known as CAW) using phosphotungstlc acid -
(PTA), with the cesium precipitate dissolved in sodium hydrox1de solution and processed

through the ion exchange equipment for cesium recovery (ARH—CD—917) After separahon of
cesium, the alkaline supernatants were transferred directly to underground storage tanks. The

© jon exchange process. used an ammonijum carbonate / ammonium hydroxide solution to- separate :
sodium from cesium. on the ion exchange media. The aqueous wastes that contained ammonium
were processed in the Cell 23 evaporator to concentrate these wastes and volatzhze ammoma ‘
before transferred to underground storage tanks. :
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On January 31 1968, the solvent extraction eqmpment installed in B-Plant was 'operated to -
purify the inventory of rare earth solutions stored at B-Plant (HAN-99604—DEL page AIII-3).

"The semi-purified. promeﬂnum cerium solution was stored in B-Plant process tank 6-2 -

(HAN-100127-DEL, page AIIl-3). Separation of strontium from the strontium and rare eartlis
solutions stored in the 244-CR: Vault was then conducted i in Maich 1968 usmg the solvent '
extractlon eqmpment (HAN 100127-DEL, page AI[[-3) SR v

The B-PIant solvent extraction equipment began processmg the PUREX first cycle raffinate
solution to separate strontium on April 20, 1968 (HAN-10035 7-DEL, page AIlI-3).. The

processing of PUREX first cycle raffinate sohition was compléted.on August 30, 1968

(PR-REPORT-SEP68-DEL page ATII-3). The B-Plant solvent extraction equipment was then-
used to separate strontium from PUREX h1gh-1eve1 waste sludges. The PUREX high-level waste ™ -
sludges were dissolved in nitric acid (known as PAS) in the 244-AR Vault and transférred to '
B-Plant for centrifugation to separate solids. The clarified solution was. process in the solvent - .
extraction equipment to separate strontium (PR-REPORT—SEP-68-DEL page AIlI-4). In .

A addition, the B-Plant solvent extraction equipment was operated periodically to separate
~ strontium from CAW solutions following the PTA. [processing to separate cesium. Strontium

separation from hrgh-level waste solutions using the solvent extraction equipment continued at - . .
B-Plant until 1977. The aqueous waste from the solvent extraction process was evaporated in the

Cel 23 evaporator and transferred to underground storage tanks.

3.3 ~PUREX PLANT

The PUREX plant was operated from 1956 through' 1988 to reprocess irradiated nuclear fuels.

The PUREX Plant processed both dluminum coated and zirconium clad irradiated nuclear fuels s
For the alummum-coated fuel, the fuel coating was drssolved in sodium hydroxide solution: The -
coating removal waste (designated as CW) was mherently alkaline and did not require '

" neutralization before transfer to underground storage-tanks. The zirconium clad fuel; ercaloy® t
(985 percent Zrand 1.5 percent Sn), was dissolved in 4 solution of ammonium fluoride and
_ ammonium: nitrate. The zirconium cladding waste was neutralized (designated as NCRW) by

addition of sodium- hydroxrde solutron before transfer to undergmund storage tanks

* (PFP-P-020-00001).

After drssolvmg the coating / cladding on the irradiated nuclear fuel, the uranium ﬁrel elements
were then dissolved. The dissolved fuel elements are then processed through a solvent extraction

- system that used tn-butyl phosphate solvent in a normal parafﬁn hydrocarbon diluent. The

fission products and impurities separated durmg the uranium and plutonium solvent extraction

-process wére neutralized and transferred underground storage tanks, forming supernatant and

sludges within the tanks. The supernatant, known as PUREX supematant neutralized (PSN)

o were stored separately in the 200 East Area tank farms and. eventually processed in the B-Plant to |

remove cesium. The plutonium sokutions generated at the PUREX Plant were transferred to the

. 234-5Z bulld.mg (Z-Plant) for further processing. Uranium solutions were transferred to the

1 Zircaloy® is a trademark of Teledyne Wah Chang, Albany, Oregon.
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224U buﬂdmg (U 03 Plant) for conversion to an ox1de a.nd transfer to offsne facﬂ1t1es for re-use’
" in the fabrication of nuclear fuel. : A '

34 TRI-BUTYL PHOSPHATE (TBP)"PLANT
. The 221-U Plant was ongmally consttucted and contamed eqmpment for conductmg the Blsmuth
" Phosphate process, similarto 221-B and 221-T Plants. Howeéver, the Bismuth Phosphate process
. was never conducted in the 221-U Plant. Instead, the equipment in the 221-U Plant was replaced
with a solvent extraction process to separate uranium from stored bismuth phosphate metal
waste. The uranium solvent extraction process used tn-butyl phosphate (TBP) as.the solvent’
dissolved in a’ hydrocarbon diluent. The so-called Tri-Butyl Phosphate Plant denved its name
' ﬁ'om ‘the solvent used to separate uramum from the metal waste '

‘Processing of metal Waste solutmns in the TBP Plant was conducted from November 1952 .
(HW-26376-DEL, page Ed-3) through March 1957 (HW -51240). In the TBP Plant, there were
two parallel processing lines (Line A: and Line B) W1th 1dent10al equipment. The followmg -
-dxscussmn is. apphcable to elther processmg hne

. Metal. waste stored in the smgle-shell tanks cons1sted of precxpltated sludge and supematant

‘Both the supernatant and sludge contained nranium. The metal waste supernatant was first
removed from a cascade of the single-shell tanks and’ col]ected in a separate single-shell tank:
Metal waste sludge was then sluiced from a single-shell tank using the metal waste supernatant
that was previously collected.  The metal waste slurry was accumulated in séveral stainless steel.
tanks contained in an underground concrete vault. The metal waste sludge was allowed to settle:
in the stainless steel tank and the supernatant removed for re-use in sluicing sludge. The metal -

waste shudge was then dissolved in nitric acid and combined with metal waste supematant. ' The . -

~ nitric acidic concentrahon of the metal waste was adjusted to ensure the waste was stabile and
de not form precxpltates (HW-19140; pages 216 - 219).

. The aCIdIC metal waste soluuon was then transferred to the TBP Plant. In the TBP Plant, the
_acidic metal waste was evaporated to remove excess liquid and centrifuged to remove solids -
(HW-19140, pages 311:-312). The clarified acidic solution was transferred to the RA -

. pulse-column that contained tri-butyl phosphate solvent in a hydrocarbon diluent.

In the RA column, uraniim was extracted from the acidic solution into the organic solvent phase. -
A dilute nitric acid scrub solution was introduced into the RA column to remove trace amount of
cesium and strontium fission products that were co-extracted with the uranium. Cerium,
ruthenium, niobium, and zirconium fission products are co-extracted with the uranium.” The .
seruib solution also contained ferrous ammonium sulfate to- reduce ptutomum to the III valence
. . state and prevent extraction along with the uranium into the organic- solvent pflase Therefore,
. plutonium and cesium and strontium fission products remained in the aqueous phase along with
 approximately 0.5 percent of the uranium present in the feed to the_column (HW-19140, _
- pages 405 - 420). The aqueous waste leaving the RA colurin was known as the RAW stream. .
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The organic solvent ‘phase containing the uranium and co-extracted ﬁssmn products (cenum,
ruthenjum, niobium, and zirconium) was transferred to the RC pulse-column where uranium
along with co-extracted plutomum and fission products were stripped from the solvent using
0.01 M nitric acld (FIW-19140, pages 421 —423). The 0.01 M nitric acid strip solution
contammg the recovery uranium was transferred to the 224-U Building (UO3 Plant) for further

. processing. In the UO; Plant, the uranium nitrate solution was evaporated to reduce the solution
volume, calcmed and packaged for transportatmn off=site. :

The organic solvent from the RC column was transferred to the RO pulsc-column for removal of
organic degradauon products. The organic solvent was contacted with0.4 M sodium sulfate to
. remove organic degradation products (HW-19140, pages 1 111 —1112). The aqueous waste:

* solution from the RO colum.n (des1gnated as ROW stream) was comblned w1th the RAW stream -

for treatment.

The comibined RAW and ROW waste solutlons were neutralized using sodlum hydm;ude

‘solution to a pH greater than'9. 5 (HW-19140, page 1206). Neutralization of the combined RAW '

. and ROW waste resulted in the formation of sodium salts (e.g:, sodium nitrate, sodium sulfate, -

and sodium phosphate) ‘The neutralized RAW / ROW waste: was then concentrated to minimize . =
the volume of waste. Ammonia was evolved from the neutrahzed waste during the:concentration -
step. The concentrated TBP Plant waste was then transferred to the smgle—shell tanks for storage -

(EW-19140, pages 1206 - 1209).

: Begmmng on September 29 1954, the TBP Plant RAW /ROW waste was treated to prec:lpltate :

cesium-137 and strontium-90 (HAN-62359-DEL monthly report for September 1954, page 44). -
Cesium-137 and strontium-90 were precipitated by adding potassium ferrocyanide, sodium

" hydroxide, and nickel sulfate to the acidic TBP Plant waste (HW-30399 and HW-31731). The . |

. .scavenged TBP Plant RAW / ROW) waste was not concentrated. The scavenged TBPPlant -

' waste was transferred to single-shell tanks where the nickel ferrocyamde (Ni;Fe(CN)g) -
precipitate was allowed to settle. The scavenged TBP Plant supernatant was then discharged -
cn‘bs or trenches (HW-485 18, pages 15 to 20).

30




RPP-16765 Rev. 0

4.0 RADIONUCLIDE ANALYSES OF WASTE IN TANK 241-T-107

The U.S. Department of Energy uses several factors to determine the disposition of radioactive
wastes (DOE M 435.1). One of these factors is the concentration of alpha-emitting transuranic
isotopes with half-life greater than 20 years present in the radioactive waste. Table 9 provides
the best-basis inventory for transuranic elements (i.e., Np-237, Pu-238, Pu-239, Pu-240, and
Am-241) contained in the tank 241-T-107 sludge, as reported on April 21, 2003 from the

Tank Waste Information Network (TWINS) database; http://twins.pnl.gov:8001/twins.htm. The
concentration of transuranic elements in the waste stored in tank 241-T-107 is approximately
154.5 nCi/g.

The concentrations of cesium-137 and strontium-90 present in the waste stored in tank
241-T-107 are also provided in Table 9. The cesium-137 and strontium-90 concentrations are
approximately 15.8 uCi/g and 108.4 nCi/g, which is consistent with tank 241-T-107 having
received cesium ion exchange waste from B-Plant along with the 1C/CW sludge. The
cesium-137 present in the tank 241-T-107 sludge is highly soluble. Testing conducted with a
composite core sample of this sludge indicates approximately 24 percent of the cesium can be
removed from the tank 241-T-107 sludge by washing with 0.01 M sodium hydroxide solution,
and an additional 60 percent of the cesium-137 can be removed by leaching the sludge at 100 °C
with 3.2 M sodium hydroxide solution. Approximately 80 percent of the technetium present in
the tank 241-T-107 sludge can also be removed by washing the sludge with 0.01 M sodium
hydroxide solution. Less than 1 percent of the transuranic and strontium-90 were removed
during the washing and leaching tests with the tank 241-T-107 sludge (LA-UR-95-2070).

The inventories of transuranic elements, cesium-137, and strontium-90 present in tank
241-T-107 are also compared to the inventory of these radionuclides present in all

177 underground storage tanks at the Hanford Site in Table 9. The inventory of transuranic
elements present in tank 241-T-107 is approximately 0.07 percent of the total inventory of
transuranic elements present in all 177 underground storage tanks at the Hanford Site. The
inventories of cesium-137 and strontium-90 present in tank 241-T-107 are approximately

0.03 percent and 0.22 percent of the total inventory of cesium-137, and strontium-90 present in
all 177 underground storage tanks at the Hanford Site.

Table 9. Transuramc E]ements and Flssmn Products in Tank 241-T-1 07.

B B e b L Cs-137:0 Sr90 .
T'LCl/g Ci JLCI/S Ci pCl/g Ci
241-T-107 154.5 1579 15.8 16,100 108.4 111,000
All 177 Tanks Not 226,511 Not 46,080,000 Not 50,280,000
applicable applicable , applicable
24]1-T-107 wasteasa - 0.07% 0.03% 0.22%
percentage of all 177 tanks
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50 SUMMARY

The waste types received in tank 241-T-107 and their disposition are summarized in Table 10.
Based on the waste transfer history, the sludge stored in tank 241-T-107 is comprised of 1C/CW
sludge from the 221-T Bismuth Phosphate Plant that contains interstitial liquids. The interstitial
liquids present in the 1C/CW sludge are from the cesium ion exchange process conducted in
B-Plant. The concentration of transuranic elements present in the sludge stored in tank
241-T-107 is approximately 154.5 nCi/g, which is consistent with the characteristics of 1C/CW
sludge. The concentrations of cesium-137 and strontium-90 in the sludge contained in tank
241-T-107 are approximately 15.8 pCi/g and 108.4 nCi/g.

Table 10 Waste Transfer Hlstory for Tank 241-T-107

e

Due | WaseType | S R TakoaTi07
Supematant Sludge
{(gallons) (gallons)
02/1945to | 1C/ICW 221-T Plant | Received 1,590,000 gallons of 1C/CW 530,000
03/1946 waste that cascaded into tanks 241-T-108 total
and 241-T-109. 1C/CW precipitated
during storage.
03/1951 to | 1C/ICW Transferred 285,000 gallons of 245,000
07/1951 Supematant supernatant to 242-T Evaporator for total
concentration and storage.
11/1952 to | TBP Plant Waste | 221-U Plant | Received 291,000 gallons of TBP Plant 335,000 201,000
01/1953 waste into tank 241-T-107 that cascaded
to tank 241-T-108 and 241-T-109.
08/1953 TBP Plant Waste Transferred 302,000 gallons of 33,000 201,000
Supematant supernatant to 242-T Evaporator for
concentration and storage.
12/1954 to | Scavenged TBP Tank Received 242,000 gallons of scavenged 329,000 201,000
01/1955 Plant Supernatant 241-T-101 | TBP Plant supernatant and 54,000 gallons
of flush water.
10/1966 to | Scavenged TBP Transferred 311,000 gallons of 22,000 186,000
12/1966 Plant Supernatant supernatant to 242-T Evaporator for
concentration and storage.
01/1967 to | PUREX Coating Tank Received 297,000 gallons of PUREX 319,000 186,000
06/1967 Removal Waste 241-C-102 | coating removal waste.
10/1969 to | PUREX Coating Transferred 275,000 galions of 119,000 109,000
12/1969 Removal Waste supernatant to 242-T Evaporator for
concentration and storage.
01/1973 to | Cesium Ion 221-B Plant | Received 1,257,000 gallons of B-Plant 293,000 109,000
06/1973 Exchange Waste cesium ion exchange process waste and
13,000 gallons of flush water from tank
241-BX-104. Transferred
269,000 gallons to tanks 241-T-108,
378,000 gallons to 241-T-109 and
452,000 gallons to 241-T-105.
02/1976 10 | Supernatant and Saltwell pumped tank as part of iterim 0 173,000
09/1995 Interstitial Liquids stabilization program.
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APPENDIX A

VOLUME OF WASTE IN
TANK 241-T-107

January 1945 through May 1977
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N REFERENCES

60410-78- 092, 1978, “‘Summary of Salt Well Pumpmg Status for the Period Ending April 30,
1978,” (internal letter from D. R. Autery to J. W Bmley, May 17), Rockwell Hanford
~ Operations, R10h1and, Washmgton. :

~ ARH- 95 1967 Chemzcal Processing Division Waste Status Summary, July to September
- Atlan'ac Richfield Hanford Company, Richland, Washlngton

" ARH-326, 1968, Chemical Proce‘ssin_g Division Waste Stat_us Summary October 1, 1967 through
' December 31, 1967, Atlantic Richfield Hanford Company, Richland, Washington. E

.. ARH-534, 1968, Chemical Processing Division Waste Status Summary January 1, 1968 through
- March 3] 1968, Atlantlc Rwhﬁeld Hanford Company, Richland, Washmgton '

A ARH¢721 1968, Chemical Processing Division Waste Status SummaryApnl 1,1 968 through
" June 30, 1968, Atlantic Richfield Hanford Company, Rlchland Washington.

ARH 871 1968 Chemzcal Processing Dmszon Waste Status Summary July 1, 1968 through
September 30, 1968, Atlantic Richfield Hanford Company, Richland, Washmgton.

- ARH-1061, 1969, Chemical Processmg Division Waste Status Summary October 1, 1 968
‘through December 31, 1968, Atlantic Rlchﬁeld Hanford Company, Rmhland
Washington. :

- ARH-1200 A, 1969; Chemical Processing Division Waste Status Summary January 1, 1969

through March 31, 1969, Atlantic Rlchﬁeld Hanford Company, Richland, Washmgton

ARH- 1200 B; 1969 Chemical ProcesszngDmszon Waste Status Summary Apnl L1 969 through
~June 30, 1 969 Atlantic Rlchﬁeld Hanford Company, Rlchland, Washmgton ’

ARH-1200 C, 1969 Chemzcal Processmg Division-Waste Status Summary July 1, 1969 through
September 30, 1969, Atlantic Richfield Hanford Company, Rlchland, Washmgton '

ARH-1200 D, 1970, Chemical Processmg Dmszon Waste Status Summary October 1, 1969 -
through December 31, 1969, Atlantic Rlch_ﬁeld Hanford Company, Richland,
Washmgton

ARH-1666 A, 1970 Chemzcal Processing Division Waste Status Summary Januaty 1, 197 0
through March 31, 1970, Atlantlc Rwhﬁeld Hanford Company, Rmhland Washington.

ARH- 1666 B, 1970, Chemzcal Processing Division Waste. Status SummaryApnl 1, 1970 through '
June 30, 1970, Aﬂannc Rlchﬁeld Hanford Company, R1chland, Washmgton '

ARH- 1666 C, 1970, C’hemlcal Processznthvzszon Waste Status Summar:y July 1, 1970 through -
September 30, 1970, Atlantic R1chﬁeld Hanford Company, Richland, Washmgton.
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ARH 1666 D, 1971, Chemical Processing Division Waste Status Summaty October 1, 1970
through December 31, J 970, Atlantlc Richfield Hanford Company, Rlchland,
Washmgton

* ARH-2074 A, 1971, Chemical Processing Division Waste Status-Summaty Jahuazy_l, 1971
_ through March 31, 1971, Atlantic Richﬁeld'Hanford Company, Richland,'Washington.

ARH~2074 B, 1971 Chemical Processing Division Waste Status SummatyApnl 1, 1971 through
June 30, 1971, Atlantlc Richfield Hanford Company, Richland, Washmgton

ARH-2074 C, 1971, Chemical Processngzvzszon Waste Status Summary July 1, 1971 through
September 30, 1971, Atlantlc thhﬁeld Hanford Company, Richland, Washington.

ARH- 2074 D, 1971, Chemzcal Processmg Dzvzszon Waste Status Summaty October 1, 1971
“through December 31, 1 971, Atlantlc thhﬁeld Hanford Company, Rlchland
Washmgton,

 ARH-2456 A, 1972 Chiemical Processing Division Waste Status Summary, January I, 1974
- through March 31, 1'972 RockWell‘Hanford Operations, Richland, Washington

' -ARH-2456 B, 1972, Chemzcal Processngzvzszon Waste Status Summary, April 1, 1972
through June 30, 1972, Rockwell. Hanford Operanons Richland, Washmgton

._ARH-2456 C, 1972, Chemical Processing Dzvzszon- Waste Status Summary, Julyl, 1972 through.
September 30 19 72, Atlantic Richfield Hanford Company, Rlchland, Washlngton

| ARH-2456 D 1973, Chemical Processzng Dzvzszon— Waste Status Summary 0ctober 1, 1972
through December 31, I 972, Atlantic Rmhﬁeld Hanford Company, Rlchland,
Washmgton

- ARH-2794 A, 1973, Chemzcal Processmg Dzwszon Waste Status Summary January 1, 1973
‘through March 31, 1973, Atlantic Richfield Hanford Compaay, R1chland Washington. -

' . ARH-2794 B, 1973, Chemz’cal Processing Division Waste Status Summar_y April 1, 1973 through

June 30, 1973, Atlantic Richﬁeld Hanford Co'mpany, Richland, Washington.

- ARH-2794 C, 1973, Chemtcal Processing Division Waste Status Summary July 1, I 973 through
September 30 1973, Atlantic R.lchﬁcld Hanford Company, Richland, Washmgton_ :

- ARH-2794 D, 1974 Manufactunng and Waste Management Division Waste Status Summary
October 1, 1973 through December 31, 1973 Atlantlc Rlchﬁeld Hanford Company, .
Richiand, Washington. -

ARH-CD 133 A, 1974 Operations Dzvzszon Waste Status Summaty January 1,1 974 through
March 31, 1974, Atlantlc Richfield Hanford Company, Richland, Washmgton '
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ARH-CD 133 B, 1974, Operattons Dzvxszon Waste Status Summary Apnl 1,1974 through
June 30, 1974, Atlannc Rlchﬁeld Hanford Compaty, RJChIand Washmgton

"ARH-CD-133 C, 1974 Productzon and Waste Management Division Waste Status Summary
' July 1, 1974 through, September 30, 1974, Atlantlc Rlchﬁeld Hanford Company, .
" Richland, Washington.

ARH-CD—133 D, 1975, Production and Waste Management Division Waste Status Summary
-October 1, 1974 through, December 31, 1 974 Atlantic Richfield Hanford Company,
Rlchland, Washmgton , .

ARH-CD-336 A, 1975 Proa'uctzon and Waste Management Division Waste Status Summary. =

January 1,1 975 through March 31 1975, Atlantlc Richfield Hanford Compa.ny, .
 Richland, Washmgton. T :

’ ARH-CD-336 B, 1975, Production and Waste Management Dtvzszon Waste Status Summary _
‘ April 1, 1975 through June 30, 1975, Atlantlc Richfield Hanford Company, Rlchland, o
Washmgton ‘ : _ _ o

ARH-CD-336 C, 1975, Productton and Waste ManagementDtvzszon Waste Status Summary o
July 1, 1975 through September 3 0 J 9 75 Atlantlc Rlchﬁeld Hanford Company, '
*.Richland, Washington.’ :

| ARH CD-336 D 1976, Productzon and Waste Management Division Waste Status Summary =
. October 1, 1975 through December 31, 1975, Atlantic Richfield Hanford Company,
Rlchland, Washmgton. ‘

ARH-CD—702 A, 1976, Productwn and Waste Management Dzvzszon Waste Status Summary
.January 1, 1976 through March 31, 1976, Atlannc Rlchﬁeld Hanford Company, ,
- Richland, Washmgton

ARH-CD-702 B, 1976, Productwn and Waste Management Dmsron Waste Status Summary :
April 1,-1976 through June 30 1 976 Atlantlc Richfield Hanford Company, Richland,
. Washington. .

ARH~CD-702 I, 1976, Productzon and Waste Management Dzv:szon Waste Status Summary
' September 30, 1976, Atlantic Rlchﬁeld Hanford Company, Richland, Washmgton

ARH—CD 822-OCT, 1976, Production and Waste Management Division Waste Status_ Summary

October 1976, Atlantic Richfield Hanford Company, Rxchland, Washmgton

ARH—CD-822—NOV 1976 Production and Waste Management Dmszon Waste Status Summary |

November 1976, Atlantic Richfield Hanford Company, Rlohland, _Washmgton_ :
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ARH—CD—SZZ-DEC, 1976, _Production and Waste Management Dtviaion _ Waste_ Status Summary
December 1976, Atlantic Richfield Hanford Company, Richland, Washington. -

ARH-CD-822-JAN, 1977, Production and Wiste Management Diw‘si’o’n Waste Status Summary
January 1977, Atlantic Richfield Hanford Company, Richland, Washington. '

ARH-CD-822-FEB, 1977, Production and Waste Management Division Waste Status Summary
February 1977, Atlantlc Rlchﬁeld Hanford Company, Richland, Washmgton -

- ARH-CD-822-MAR, 1977, Productlon and Waste Management Division Waste Status Summary
March 1 97 7, Atlantlc Rlchﬁeld Hanford Compa.ny, Rlchland, Washmgton

- ARH- CD 822-APR, 1977, Production and Waste Management Division Waste Status Summary :
April 1977, Atlantic Rlchﬁeld Hanford Company, R1ch1and Washmgton '

.ARH—CD 822-MAY, 1977, Production and Waste Management Dmszon Waste Status Summary, ;
May 1977, Atlantic R1chﬁeld Hanford Company, Richland, Washington.

HW-? 1293 -DEL 1945 Hanford Engmeerzng Works Monthly. Report January 19435,
E.L Du Pont De Nemours Company, Richland, Washington.

: HW-7—1388-DEL, 1945 Hanford Engzneermg Works Monthly Report Fe ebmary 1945,
E.1 DuPont De Nemours Company, Richland, Washington.

HW-7-1 544-DEL, 1945, Hanford Engmeenng Works Monthly Report March I 945,
E.LDu Pont De Nemours Company, Rlchland Washmgton

HW-7-1649-DEL, 1945 Hanford Engineering | Works Monthly Report April 1945,
E L Du Pont De Nemom's Company, Rlchland, Washington.

HW -7-1793-DEL, 1945 Hanford Engmeenng Works Monthly Report May I 945,
E. L Du Pont De Nemours Company, Richland, Washington.

' HW-7-1981-DEL, 1945, Hanford Engineering Works Monthly Report June 1943,
E. I Du Pont De Nemours Company, Richland, Washington.

HW- 7-2177-DEL 1945 Hanford Engmeermg Works Monthly Report July 1 945
' E.1. Du Pont De Nemours Company, Richland, Washington. :

HW-7-2361-DEL, 1945, Hanford Engineering Works Monthly Report August 1945,
E. I Du Pont De Nemours Company, Rlchland Washmgton.

HW. -7-2548-DEL 1945, Hanford Engzneenng Works Monthly Report September 1945,
E. I DuPont De Nemours Company, Rlchland, Washmgton '
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HW- 7-2706-DEL 1945, Hanford Engmeermg Worlcs' Monthly Report October ]945
‘E. 1. Du Pont De Nemours Company, Richland, Washmgton _

- HW- 7-2957-DEL 1945, Hanford Engzneermg Works Monthly Report NOVember 1 945

"E.L Du Pont De Nemours ‘Company, Richland, Washmgton

HW-7-3 171 -DEL 1946, Hanford Engineering Works Monthly Report December 1 945
E. 1. Du Pont De Nemours Company, Richland, Washm,gton -

- HW -7-3378-DEL, 1946, Hanford Engineering Works Monthly Report January 1 946

EB. L Du Pont De Nemours Company, R.lchland, Washmgton

'. HW-7-3566-DEL 1946 Hanford Engmeenng Work.s' Monthly Report February 1 946

E.1. DuPont De Nemours Company, Richland, Washmgton

HW-7-375 I-DEL 1946, Hanford Engzneenng Works Monthly Report March 1946,

E. I Du Pont De Nemours Company, Richland, Washmgton

-

 HW-7-4004-DEL, 1946, Hanford Engineering - Works Monthly Report April 1946,

E L Du Pont De Nemours Company, R1<:h1and, Washmgton

_:HW—7-4193-DEL 1946, Hanford Engineering Works Monthly Report May 1946, - '

E.I. Du Pont De Nemours Company, R1chland, Washmgton

HW-7-4343-DEL 1946, Hanford Engineering Works Monthly Report June 1946,

E. I DuPont De Nemoms Company, Richland, Washmgton

HW~7—4542-DEL 1946, Hanford Engmeerzng Works Monthly Report July 1 94 6,
E. L Du Pont De Nemours Company, Richland, Washmgton

HW-7-4739-DEL, 1946, Hanford Engmeerzng Works Monthly Report August 1 94 6,
E.1 Du Pont De Nemours Company, Rlchland, Washmgton. '

__ HW—7-5194-DEL 1946, Hanford Engineering Works Monthly Report September 1946, -

"~ E. I DuPont Dé¢ Nemours Company, Rlchland, Washmgton

' HW-7-5362-DEL, 1946, Hanford Engineering Works Monthly Report October 1946,

E.L Du Pont De Nemours Company, Richland, Washmgton

HW-7-5505-DEL, 1946 Hanford Engineering Works Monthly Report November 194, 6
- E.L'DuPont De Nemours Company, Rlchland Washmgton_

HW-7-5630-DEL, 1947, Hanford Engmeerzng Works Monthly Report December 1946, o
- E. L Du Pont De Nemours Company, Rlchland, Washmgton. B -
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‘HW-7-5802-DEL, 1947, Hanford Engmeerzng Works Monthly Report January 1 94 7,
~ E.LDu Pont De Nemours Company, Richiand, Washmgton

HW- 7—5944—DEL 1947, Hanford Engmeermg Works Monthly Report February 1947,
E.I Du Pont De Nemours Company, Richland,. Washmgton ‘

HW-7-6048-DEL, 1947, Hanford Engmeenng Works Monthly Report March 194 7
E.I Du Pont De Nemours Company, Richland, Washmgton. S

HW—7-6184-DEL 1947, Hanford Engmeermg Works MonthlyRepoﬂAprzl 1947,
" E.LLDu Pont De Nemours Company, Richland, Washmgton. -

-HW-7- 6391-DEL 1947 Hanford Engineering Works Monthly Report May ] 947,
' E. 1 DuPont De Nemours Company, Richland, Washmgton

: _*HW—7-7454-DEL, 1947, Hanﬂard Engmeenng Works Monthly Report June 1947,
E. I. Du Pont De Nemours Company, R1ch1and, Washmgton. '

.HW-72 83-DEL, 1947, Hanjbrd Engmemng Works Monthly Report July 194 7
" E.L Du Pont De Nemours Company, Richland, Washington. '

HW-7504-DEL, 1947 Hanford Engzneerzng Works Monzhly Report August 1947,
E. I. DuPont De Nemours Compary, RJchIand “Washington.

'HW-7795-DEL, 1947, Hanford Works Monthly Report September 1947, .
: - E.'I Du Pont De Nemours Compary, Richland, Washington. =~

.. HW-7997-DEL, 1947, Hanford Works Monthly Report October 1947,
~ E.L Du Pont De Nemours Company, Richland, Washington.

HW-8267-DEL, 1947, Hanford Works Monthly Report November 1947,
E. I Du Pont De Nemours Company, Richlan'd Washin'gton" e

HW-8438-DEL, 1948, Hanford Works Monthly Report December 194 7,
E.L Du Pont De Nemours Company, R10h1a11d Washmgton

HW. -893I-DEL, 1948, Hanford Works Monthly Report January 1948,
' E. I Du Pont De Nemours Company, Richland, Washmgton,

: HW-9191-DEL 1948, Hanford Works Monthly Report F ebma;y 1948,
) E I. Du Pont De Nemours Company, Rlchland, Washmgton :

| HW-9595-DEL, 1948 Hanford Works Monthly Report March 1948, '
‘ "E. L DuPont De Nemours Company, R1ch1and, Washmgton :
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HW. -9922-DEL 1948, Hanford Works Monthly Report Aprtl 1 948 General Electric Company;
thhland, Washmgton :

HW- 10166-DEL 1948, Hanford Works Monthly Report May 1948 General Electric Company,
Rlchland, Washmgton ,

HW-10378-DEL, 1948 Hanford Works Month[y Report June 1948, General Electnc Company,

R1chland Washmgton

HW-10714-DEL, 1948, I—Ianford Works Monthly Report July 1948, General Electnc Company,
Richland, Washington. '

- HW-10993-DEL, 1948 Hanford Works Monthly Report August 1948, General Electric

Company, Rlchland, Washmgton.

- HW- -11226-DEL, 1948, Hanford Works Monthly Report September 1948 General Electnc

Company, Richland, Washington.

HW-11499-DEL, 1948, Hanford Works Monthly Report October 1948 General Electric’ .
Company, Rlchla.nd, Washmgton. '

HW- 11835-DEL 1948, Hanford Works Monthly Report November ]948 General Electnc
Company, Richland, Washington.

HW-12086-DEL, 1949, Hanford Works Monthly Report December 1 948 General Electric
Company, Richland, Washmgton. - _

HW-12391-DEL, 1949, Hanford Works Monthly Report January 1949, General Electrlc
Company, Rlchland Washmgton

- HW-12666-DEL, 1949, Hanford Works Monthly ReportFebruary 1949, General Electric

Company, Rlchland Washmgton

"HW-12937-DEL, 1949, Hargford Works Monthly ReportMarch ]949 General Electnc

Company, Richland, Washmgton

HW- 13190-DEL 1949 Hanford Works Monthly Report April 1 949 ‘General Electnc Company, |

Richland, Washmgton o

HW- 13561-DEL 1949 Hanford Works MortthlyReportMay 1949, General Electric Company, _

Rxchland, Washington.

HW- 13793-DEL 1949, Hanford Worlcs ‘Monthly Report June 1949 General Electric Company,
Richland, Washmgton o .
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HW-14043-DEL, 1949, Hanford Works Monthly Report July 1 949 General Electric Company,
Rlchland, Washmgton :

HW- 14338 DEL, 1949, Hanford Works Monthly Report August 1 949 Genetal Electnc
Company, Richland, Washmgton :

HW- 14596—DEL 1949, Hanford Works Monthly Report September 1 949 Geneml Electric .
Company, R1chland, Washington. :

- HW-14916-DEL 1949, Hanford Works Monthly Report October 1 949 General Electnc
.Company, Richland, Was.hmgton.

- HW 15267-DEL, 1949, Hanford Works Monthly ReportNovember 1949 General Electnc
Company, Richland, Washmgton :

HW-1550-DEL, 1950, Hanford Works. Monthly Report December ] 949, General Electric -
- Company, Rlchland Washington. .

HW-15843-DEL, 1950, Hanford Works Monthly Report January 195, 9, General Electnc
Company, Rlchland Washington. v

'HW-17056-DEL, 1950, Harzford Works Mom‘hly Report February 1950, General Electric
Company, Richland, Washington. -

HW -17410-DEL, 1950 Hanford Works Monthly Report March 1950, General Elecmc
- Company, Richland, Washington. :

HW-17660-DEL, 1950, Hanford Works Monthly Report April 1950, General Electnc Company,
~'Richland, Washington.

- HW-17971-DEL, 1950, Hanford Works Monthly Report May 1950, General Electnc Company,
Richland, Washmgton

HW- 18221-DEL 1950 Hanford Works Monthly Report June 1950, General Electnc Company,.
. Richland, Washington. - o

HW- 18473-DEL 1950, Hanford Works Monthly Report for July 1950, General Electric
’ Company, Rlchland, Washington.-

HwW- 18740-DEL 1950, Hanford Works Monthly Report for: August 195 0 General Blectric
Company, Richland, Washington. - ~

HW-19021-DEL, 1950, Hanford Works Monthly Report for September 1950, General Electnc
Company, R1chland, Washington.
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HW- 19325-DEL 1950 Hanford Works Monthly Report for Oc:tober 1950, General Electnc
Company, Rxchland, Washmgton

. HW- 19622—DEL 1950, Hanford Workg Monthly Report for November 195 0 General Electnc

Company, Richland, Washington. .

8 HW-19842-DEL 1950, Hanford Works Mom‘hly Report for December 1950 General Electnc
’ Company, Richland, Washington.

:HW-20161-DEL 1951, Hanford Works Monthly Report for January 1 951, General Electric
Company, Rlchland Washmgton

: 1HW -20438-DEL,; 1951 Hanford Works. Monthly Report for February 1 95 1, General Electric - -
' Company, Rlchland, Washmgton.

- HW-20671-DEL, 1951, Hanford Works Monthly Report for March 1951, General Electnc
Company, Richland, Washmgton '

' HW-20991-DEL 1951, Hanford Works Monthly Report for Apnl 1 951 General Electric
Company, R1chland, Washington. : :

HW-2 1260—DEL 1951 Hanford Works Monthly Report for May ] 951, Generai Elecmc
Company, Rlchland, Washington. - . -

“HW-21506-DEL, 1951, Hanford Works Monthly Report for June 195 ] General Eloctnc
Company, Richland, Washington. . -

HW-21802~DEL 1951, Hanford Works Monthly Report for July ] 95] General Electnc L
- Company, Richland, Washington. ' ~

“HW-22075 -DEL, 1951, Hanford Works Monthly Report for August 1 95] General Electnc '
Company, Richland, Washington.

HW- 22304-DEL 1951, Hanford Works Monthly Report for September 1951, General Electric
Company, Richland, Washington. _

' HW-22610-DEL, 1951 Hanford Works Monthly Report for October 1951, General Electric
Company, Richland, Washmgton

HW-22875-DEL 1951 Hanford Works' Monthly Report for November 195 1 General Electnc
Company, Richland, Washington. -

HW. ,23 140-DEL 1952, Han]%rd Works Monthly Report for December 1951, General Electnc
Company, Rlchland, Washmgton




RPP-16765 Rev. 0

HW-23437—DEL 1952, Hanford Works Monthly Report for Januarjy 1952, General Electnc

Company, Richland, Washmgton. ,

_ 'HW-23698—DEL 1952, Hanford Works Monthly Report for February 1952, General Electnc

Company, Richland, Washmgton

HW—23982—DEL 1952, Hanford Works Monthly Report for March 1952 General Electric ;
' Company, Richland, Waslnngton. '

- HW-27775, 1953, Waste Status Summary, Separations Section, Planning and Separatzons

March 31, 1953, General Electnc Company, Richland, Washington.

-HW-27838, 1952, Waste Status Summary, Planning and Schedulzng Group Waste Control

Manufacturing Department, April, May, June 1952, General EIectnc Company, -
_ R1chland, Washington.

| HW- -27839 1952 Waste Status Summary, Plannmg and Scheduling Group Waste. Control

Manufacturzng Department Separations Section, July, August September 1952,
General Electric Company, R1chland, Washmgton. :

-HW-27 840 1952, Waste Status Summary Planmng ‘and Schedulmg Group Waste Control

. Manufacturing Department; Separations Section, October, November, December ]952
General Electric Company, Richland, Washington.

. HW-27841 1953, Waste Status Summary, Separations Section Planning and Schedulmg Group-

* Waste Control Manufacturing Départment; Separatzons Section, January 1953,
General Electnc Compa.ny, Richland, Washmgton

HW-27842 1953 Waste Status Summary, Separations Section, Planmng and Schedulzng Group

Waste Control Manufacturing Department, Separations Section, February 1953,
General Electric Company, Rmhland, Washmgton

| HW-28043, 1953 Waste- Status Summary, Separations , Sectzon Plannmg and Schedulmg,

Separatzons Operanons, April 30, 1953 General Electnc Company, Rlchland
Washmgton

HW-28377 1953, Waste-Status Summary, Separatzc)ns Section, Planning and Scheduling;

' Separations - Operations, May 31, 1953, General Electnc Company, Rlchland,
Washington.

HW-287 12,.1953, Waste-Status Summary, Separatlons Section, Planmng and Schedulmg_,

. Separations — Operations, Jurie 30, 1953, General Elcc’tnc Company, R10h]and,
Washington. -

HW. -29054, 1953, Waste-Status Summary, Separatzons Section Planning ¢ and Schedulmg.
Separatzons July 3] ] 953, General Electnc Company, Rlchland, Washmgton

s  A23




RPP-16765Rev. 0

- HW-29242, 1953 Waste-Status Summary, Separatzons Sectlon Plannmg and Schedulmg, ,
- Separations, August 31 1953, Genera] Electric Company, Rlchland Washmgton.

HW-29624, 1953; Waste-Status Summary, Separatzons Section Planning and Schedulmg,
: Separatzons September 30 1953, General Electric Company, Rlchland, Washmgton

- HW-298 14, 1953 Discussion Meetzrzg Mznutes Scavengmg and Cribbing of TBP Plant Wastes
" (Meeting 0830 October 20, 1953), October 30, 1 953 General Electnc Company, '
Rlchland, Washmgton. ‘ '

HW-29905, 1953, Waste-Status: Summary, Separatzons Sectzon Planmng and Schedulmg,
Sepamtzons October 31, 1953, General Electnc Company, Rlchland Washmgton

-i HW-30250 1953, Waste-Status Summary, Separatzons Sectzon Plannmg and Schedulmg,
Separatzons November 30 1953, General Electric Company, Rlchland Washmgton

HW-30498, 1953 Waste-Status Summary, Separatzons Sectzon Planning and Schedulmg,
Separatzons December 31 1953, General Electric Company, Richland, Washington..

HW-30851, 1954 Waste- Status Summar;y, Separations Section, Planning and Schedulmg
' - Separations — Operations, January 31, 1954, General Electnc Company, Rlchland
Washmgton )

"HW-31 126 1954, Waste- Status Summary, Separations Sectzort Plannmg and Schedulmg
-Separations — Operatzons February 1954, General Electric Company, RJchland
Washmgton 4 _

| HW—31374 1954, Wa&te- Status Summary; Separations- Seetzon Planmng and Scheduling.
Separations — - Operations, March 31, 1954, General Electric Company, Rlchland,
Washmgton C

- HW-31428, 1954, Evaluanon of Nickel F errocyamde Scavengmg of Uranium Recovery Plant
Solvent Extractzon Waste, General Electric Company, Rlchland, Washmgtom

HW-31811, 1954, Waste- Status Summary, Separauons Sectzon Plannzng and Schedulmg
* . Separations —~ Operatzons April 30, 1954 General Electric Company, Rlch]and
Washmgton '

HW-32110, 1954, Waste- Status Summary, Separation,s Section, Planning and Scheduling
' Separations — Operatzorzs May 31,1 954 Genera'l Electric Company, Richland,
" Washington : o :

I-IW-323 89, 1954 Waste— Status Summary; Separations Section, Plarzmng and Schedulmg

_ Separdtions — Operations, June 30, 1954 General Electric Company, Rlchland
‘Washington.
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HW. —32697 1954, Waste- Status Summary Separatzons Sectzon,Productzon Plannmg and
o Scheduling Separatzans Engmeermg and.Control, July 31, 1954, General Electric -
Company, Richland, Washington. ‘ L

HW-33002, 1954 Waste- Status Summary, Separations Sectlon, Plannmg and Sch edulzng
Separations - Projects and Personnel Development Sub—sectzon August 31, 1954,
- General Electnc Company, Rlchland Washmgton .

HW~33396 1954, Waste- Status Summary, Separations Section, Plamung and Schedulmg
. Separations, Projects and Personnel Development Sub-section, September 31 1 954
General Electri¢ Company, R1ch1and Washmgton

. HW-33544, 1954 Waste- Status Summary, Separatzons Section, Sepamz‘tons —PrOJects and
: - Personnel Development Sub-section, October 31 195 4 General Electric Company,
- Richland, Washmgton . - :

HW—33904 1954, Waste- Status Summary; Separatzons Section, Separations — PrOJects and _
. Personnel. Development Sub-sectzon ‘Noveniber 30, 1954 General Electric Company,
Rlchland Washmgton '

o HW—34412 1954 Waste- Status Summary, Separattons Sectton, Separatzons Pro;ects and
: Personnel Development Sub-section, December 31, 195 4 General EIectnc Company,
Rlchland, Washmgton . .

HW—35022 1955 Waste- Status Summary; Separatzons Sectlon Separations — Proyects and’
Personnel Developmerit Sub-section, January 31, 1955, General Electnc Company,
Rlchland Washmgton S

| HW-35628, 1955, Waste- Status Summaty, Separatxons Sectzon, Separatzons PrOJects and
~ Personnel Development Sub-Section, February 1955 General Electnc Company,
. R1chland Washmgton T

HW-36001, 1955 Waste- Status Summary; Separatzons Section, Separatzons —Projects.and
o Personnél Development Sub—SectIon March 31, 1955, General Electric Company, .
Rlchland Washmgton

'HW-36553, 1955, Waste- Status Summary; Separatzons Sectton Separatzons Prq;ects and
Personnel Development Sub-Section, April 30, 1 955 General Electnc Company, '
Rmhland, Washmgton

- HW-37143, 1955, Waste- Status Summary Separations Section, Separatzons Projecis ana’

+ Personnel Development Sub—Sectzon May 1 955 Gencral Electnc Company, Richland,
Washmgton. . ,
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HW-38000 1955, Waste- Status Summary, Separatzons Section, Separations — PrOJects and
Personnel Development Sub-Section, June 30, 1955, General Electric- Company,
* Richland, Washington.

- HW-38401, 1955, Waste- Status Summary; Separattons Section, Separations — Projects and

Personnel Development Sub-Sectton, July 31, 1955, General Electnc Company,
Rlchland, Washmgton ,

HW 38926 1955, Waste— Status Summary; Separatzons Sectzon, Separattons Projects and
Personnel Development Sub-Section, August 31, 1955 General Electric Company, _
R1chland Washmgton ' :

HW-39216 1955, Waste- Status Summary; Separatzons Sectzon Separatzons Projects and .
.- Personnel Development Sub-Section, September 30, 1935, General Electric Company,
Rlchland, Washmgton . .

HW-39850, 195 5, Waste— Status Summary; Separations Sectzon Separatzons Projects and
Personnel Development Sub—Secnon October 1955, General Electnc Company,
Rlchland Washmgton : .

. HW-40208, 195 5, Waste- Status Summary; Separatzons Seatzon, Separatzons - Projects and

Personnel Development Sub-Section, November 30, 1955, General Electnc Company, o
Rlchland Washington. . .

. HW-40816, 1955, Waste- Status Summary; Separations Sectzon Separations — Pro;ects and

- Personnel Development Sub-Section, December. 31 ]955 General Electric Company, .
Richland, Washmgton. o .

. HW-41038, 1956, Waste— Status Summary Separatzons Secnon, Separatzons PrOJeclzs' and

' Personnel Development Sub-section, January 31, 1 956, General Electric Company,
Rlchland, Washington.

HW-41812, 1956, Waste- Status Summary; Separatzons Sectzon Separations — Pro;ects and
Personnel Development Sub—Sechon February 1956, General Eloctnc Company, '
Richland, Washmgton -

HW-42394 1956 Waste- Status Summary; Separatzons Section, Separatzons Pro;ects and
" Personnel Development Sub-Section, March 31 1956, General Electric Company,
Rlchland, Washmgton : .

| ‘._'HW-42993 1956, Waste- Status Summary, Separatzons Sectzon Separatzons Pro;ects and ,

- Personnel Development Sub~Sect10n Apnl 30, 1956 Gencral Electnc Company,
- -Richland, Washmgton ' .
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- HW-43490, 1956, Waste- Status Summary; Separattons Section, Separatzons . Projects and
‘Personnel Development Sub-Section, May 31, 1956, General Electnc Company,
Rmhland, Washmgton : o

HW. 43895, 1956 Waste- Status Summarjy, Separatzons Section, Separatzons Pro_]ects and
Personnel Development Sub- Section, June 30, 1956, General Elecmc Company,
Richland, Washmgton

HW-44860, 1956, Waste- Status Summarjy Separations Section, Separanons PrOJecz‘s and -
Personnel Development Sub—Sectzon, JuIy 31,1 95 6, General Eleclnc Company,
Richland, Washmgton.

' HW-45140, 1956, Waste- Status Surhmary, Separations Section, Separanons PfOJects and
Personmel Development Sub-Section, August 31,1 956 General Electnc Company, -
Richland, Washmgton . _ , .

. HW-45738, 1956, Waste- Status Summary; Chemical. Processngepartment Production
' Operation — Chemical Processing Departmern, September 30, 1956, General Electric -
Company, Rlchland Washmgton. '

' HW-46382 1956, Waste- Status Summary; Chemical Processzng Department, Plannzng -and
: Scheduling ~ Production Operation, Octaber 1956, General Electric Company, Rlchland
Washington.

- -HW 47052, 1956, Waste- Status Summary; Chemzcal Processing Department Planmngand
' Scheduling Production Operation, November 30, 1 956 Gonera] Electnc Company, _
.Richland, Washmgton.

. HW-47640, 1956, Waste— Status Summary, Chemzcal Processngepanment Planning and .
Scheduling — Production Operation, December. 31, 1956, General EIectnc Company, -
‘Richland, Wastnngton. '

HW-48144, 1957, Waste- Status Summary; Chemical Processngepan‘ment Plannmg and
Scheduling — Production Operation, January 31, 1957, Hanford Atonuc Products, '
Rlchland Washmgton

HW-48846 1957, Waste- Status Summary; Chemical Processing Depariment, Planmng and
- Scheduling — Production Operation, February 1957, Hanford Atom1c Products
Operation, Richland, Washmgton ' . '

HW-49523, 1957, Wasz‘e- Status Summary; Chemzcal:Proce.s'szngDepamnem" Planning and - .‘

Scheduling — Production Operation, March 31, 1 95 7, Hanford Atomic Products
Operation, Richland, Washington.
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{

HW- 50127 1957 Waste- Status Summary, Chemtcal Processmg Department, Plannzngand
Scheduling — ~ Production Operatton Aprzl 30, 1957, Hanford Atomic Products Operation,
Rlchland, Washmgton :

HW-50617, 1957, Waste-. Status Summary Chemical Processzng Department Plannmgand '
Scheduling — Production Operation, May 31, 1 95 7, Hanford Atomlc Products Operahon,
Richland, Washington. ‘

HW-51348, 1957, Waste- Status Summary, Chemtcal Processing Department -Planning and
Scheduling — Production Operation, June 301 957, Hanford Atomic Products Operation,
Rlchland Washington. . _

! HW 51858, 1957, Waste- Status Summary; Chemical Processzng Department Planning and

Schedulmg — Production Operation, July 31, 1957, Hanford Atom1c Products Operatlon, '

Rlchland, Washmgton

HW-52414, 1957, Waste- Status Summary; Chemical Processmgpepar:ment Plarining and
.. Scheduling — Production Operatzon August 31, 195 7, Hanford Atomic Products
Operation, Rlchland Washmgton

-HW-52932, 1957, Waste- Status Summary; Chemical Proce.észngDepartment Planningand
' - Scheduling - Production Operation, September 30; 1957, Hanford Atomlc Products
Operation, Richland, Washington.

: HW-53573 1957, Waste- Status Summary; Chemical Processing Department, October 195 7
‘Hanford Atomlc Products Operation, Rlchland, Washlngton

' HW 54067 1957 Waste- Status Summary, Chemical Processmg Department November 30,
’ 1 95 7, Hanford Atormc Products Operatlon, Rlchland, Washmgton.

HW-54519, 1957, Waste- Status Summary, Chemical Processmg Department, December 31,
1957, Hanford Atomic Products Operatlon, Richland, Washmgton

HW-54916, 1958, Waste- Status Summar:y, Chemtcal PrOCesstng Department January 3] 1 958
'Hanford Atomic Products Operatlon, Rlchland, Was.hmgton :

- HW-55264, 1958, Waste- Status Summary; Chemical Processing Department February 1958
- ' Hanford Atomic Products Operation, R.lch]and Washmgton.

HW—55630 1958, Waste- Status Summary; Chemzcal Processzng Department March 31, 1958,
Hanford Atomic Products Operatlon, Rxchland, Washmgton

- HW-55997, 1958, Waste- Status Summa;y, Chemzcal Proce,s'smg Department Aprzl 30, 1958,
' Hanford Atomic Products Operatlon, Rlchland, Washmgton
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HW-56357, 1958, Waste- Status Summary, Chemical Processing Department May 31 1958,
Hanford Atomic. Products Operatron, Richland, Washmgton

HW-56761, 1958, Waste- Status Summaiy Chemical Processmg Department, June 30, ] 958
Hanford Atomic Products Operation, Richland, Washington. :

 HW- 57122, 1958, Waste- Status Summary; Chemical Processmg Department July 31, 1958,
Hanford Atomic Products Operatlon, Richland, Washmgton

-HW—57550 1958 Waste- Status Summary, Chemical Processngepartment August 31, 1958,

Hanford Atomic Products Operation, Rlchland, Washmgton.

HW 57711 1958 ‘Waste- Status Summaty, Chemical Processing Department, September 30,
1958, Hanford Atomlc Products Operation, Richland, Washmgton :

HW- 58201 1958, Waste- Status Summary; Chemical Processngepartment October 1958
- Hanford Atormc Products Operation, Richland, Washington.

: .HW—58579 1958 Waste- Status Summary; Chemzcal Processngepartment November 1958 .

Hanford Atomic. Products Operation, chhland, Washmgton.

"»"HW-58831 1959 Waste- Status Summary Chemzcal Processngepartment December 1958 o

Hanford Atormc Products Operation, Richland, Washmgton

HW-59204, 1959, Waste- Status Summary; Chemical ProcesszngDepartment January ]959 S

Hanford Atomic Products Operation, Richland, Washmgton.

. HW-59586, 1959, Waste— Status Summary; Chemzcal Processngepamnent February ]959 '

- Hanford Atomic Products Operatlon, Rlchland, Washmgton

- HW-60065, 1959 Waste- Status Summary; Chemical Processing Department, March 1 959
Hanford Atomrc Products Operatlon Richland, Washington.

. HW-60419 1959, Waste- Status Summary; Chemical Processngepartment Aprll 1959,
' Hanford Atomlc Products Operation, Richland, Washmgton

HW 60738, 1959 Waste- Status Summary; Chemical Processing Department May 1959,
"~ Hanford Atomic Products Operatlon, Rlchland, Washmgton. ' .

H’W-6 1095, 1959, Waste- Status Summary, Chemical Processmg Department June I 959,
' Hanford Atomic Products Operatlon, Richland, Washmgton.

- HW- 61582 1959, Waste- Status Summatjy, Chemzcal Processing Departmem‘ July 1959,
Hanford Atomrc Products Operatlon, Richland, Washmgton
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HW-61952, 1959, Waste- Status Summary, Chemzcal Processmg Department, August ]959
- Hanford Atomic Products Operatlon, Rlchland Washmgton

HW-62421,1959, Waste— Status Summary, Chemzcal Processing Department September 1959
Hanford Atomic Products Operation, Rxchland, Washington.

» HW-62723 1959, Waste- Status Summary; C'hemtcal Processngepartment October 1959
Hanford Atomic Products 0perat10n, Rlchland Washmgton :

- HW-63083, 1959 -Waste- Status Summary, Chemzcal Processing Department November i 959
' Hanford Atomlc Products Operat;lon, R1ch1and Washmgton

HW-63559, 1960 Waste- Status Summary; Chemical Pracesszng Department December 1 959
Hanford Atomic Products Operauon, Rlchland, Washmgton. ' : ,

- HW-63896,.1960, Chemical ProcesszngDepartment -Waste Status Summary, January 1960, -
) Hanford Atomic Products Operatlon Rlchland Washmgton :

}HW-64373 1960,-Chemical Processngqvartment Waste Status Summary, F'ebruary 1960 o

Hanford Atomm Products Operation, Richland, Washmgton

HW 64810, 1960 Chemical Processing Department Waste Status Summary March 1-31,°1960,
“General Electric Company, Rlchland ‘Washington.. :

HW- 65272 1960, Chemlcal Processing Department — Waste Status Summary, Aprzl I 960;
' Hanford Atomic Products Operation, Richland, Washmgton '

' -HW-65643 1960, Chemical Processngepartment Waste Status Summary May 1-31, 1960,
' . General Electnc Company, Rlchland, Washmgton

HW-66187; 1960Chemical Processzng Department —~ Waste Status Summary, June 1960,
Hanford Atomic Products Operatmn Richland, Washmgton

HW-66557 1960 Chermcal Processing Department - Waste Status Summary, July 1960
' ‘Hanford Atomlc Products Operatlon, Richland, Washmgton ’

HW~66827 1960, Chemzcal Processngepartment Waste Status Summary, August 1960,
‘ Hanford Atomic Products Operation, Richland, Washmgton . .

HW-67696 1960, Chemzcal Processmg Department — Waste Status Summary, September I 960,
Hanford Atomic Products Operatlon Richland, Washmgton. o

HW- 67705 1960, Chemical Processing Department — Waste Status Summary, October 1 960
' Hanford Atomic Products Opetatlon, Rxchland Washmgton
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HW-68291, 1961, Chemical Processngepartment Waste Status Summary, November 1960,
Hanford Atomlc Products Operatmn, R1ch1and, Washmgton.

HW-68292, 1961; Chemical Processmg Department Waste Status Summary, December 1960,
- Hanford. Atomic Products Opera'uon, Richland, Washmgton

HW-71610 1961, Chemzcal Processing Departmeni Waste Status Summary, January - June
I 961 ‘Hanford Atomlc Products Operatlon, R.lchland, Washmgton. T

HW-72625, 1962, Chemzcal Processngepartment Waste Status Summary,July December

1961, Hanford Atomxc Products Operatmn Richland, Washington.

- HW-74647, 1962, Chemzcal Processmg Department — Waste Status Summary, Planning and -

Scheduling Production Operation, January — June 1962, Hanford Atomic Products
Operanon, R1chland Washmgtou o

| HW-76223, 1962, Chemical Processngepartment WasteStatus Summary, Plannzng and

Scheduling Production Operation, July — December 1962 Han.ford Atomic Products K
Operatlon, Richland, Washmgton . :

HW-78279, 1963 Chemical Processmg Department Waste Status Summar;v, Plannmg and

Scheduling Production Operation, January - June 1963, Hanford Atomic Products -
Operatlon, Richland, Washmgton SR .

HW -80379,.1964, Chemical Pro’cessngepartm’ent Waste Status Summary, Planning and -

Scheduling Production Operation, July — December 1 963 Hanford Atomic Products
Operatlon, Rlchland Washington.

HW-83308 1964 Chemzcal Processing Department = Waste Status Summary, Planning and

Scheduling Production Operation, January - June 1964, Hanford Atomlc Products
Operatlon, Richland, Washmgton ' _

-ISO-226 1966, Chemical Processing Division — Waste Status Summary January 1,1 966 through

March 31, 1966, ISOCHEM INC., Richland, Washmgton

ISO-404, 1966, Chemical Processmg Division — Waste Status Summary April 1, 1966 through
June 30, 1966, ISOCI-IEM INC. Rlchland, Washmgton

" 1SO-538, 1966, Chemical Processmg Dmszon Waste Status Summary July 1, 1966 through

September 30, 1966, ISOCHEM INC., Rlchland Washmgton.

"ISO-674 1967, Chemical Processmg Dnaszon Waste Status Summary October 1, 1966 -

December 31, 1966, Operations Analysis Waste Management Section Contract AT
(45- 1) 1851, Item G-9, ISOCH:EM Inc., thhland, Washmgton ' _
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ISO-806, 1967, Chemzcal Processngzvzszon Waste Status SummaiyJanuary] 1967 Through '
March 31, 1967 ISOCHEM INC. Rlchland, Washmgton

. ISQ967 1967 Chemical ProcesszngDmszon—Waste Status SummaryApnl 1, 1967 '.ﬂzrough
June 30, ]967 ISOCI-IEM INC,, Rlchland Washmgton

RL-SEP~260 1965, Chemzcal Processmg Depan‘ment Waste Status Summary, July 1, 1964
Through December 31, 1964, Planning and Schedulmg Production Operation, R.
E. Roberts, Hanford Atomlc Products Opemnon Rlchland 'Washington.

RL~S_EP-659 1965, Chemical Processing Depan‘ment Waste Status Summary, January 1, 1965
Through June 30, 1965, Hanford Atomic Products Operation, Richland, Washington. -

 RL-SEP-821, 1965, Chemical Processing Department — Waste Status Summary, July 1, 1965
' Through September 30, 1 965 Hanford Atomic Products Operatlon Rlchland
Washmgton. ‘ ;

RI_-,-SEP-923 1966 Chemical Processngepdrtment Waste Status Summary, October 1, 1965

Through December 31 1 965 Haoford Atomic Products Operation, R_lchland
Washington. :
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Origin of Waste in Single-Shell Tank 241-B-107

Michael E. Jéhnson
CH2M HILL Hanford Group, Inc.

Richland, WA 99352
U.S. Department of Energy Contract DE-AC27-89RL14047

EDT/ECN: 820028 UcC:
Cost Center: 7g400 Charge Code: 501546
B&R Code: Total Pages: 5

Key Words: Hanford, single-shell tank, B-107, 241-B-107,
first decontamination cycle (1C) waste, coating waste (CW), tributyl
phosphate plant, TBP waste:

Abstract: Tank B-107 initially received 1C/CW waste from the 221-B BiPO4
Plant. The 1C/CW precipitated a sludge in this tank. The 1C/CW
supernatant was processed in the 242-B Evaporator and eventually
discharged to a specific activity retention trench. Next, TBP Plant
supernatant was stored atop the 1C/CW sludge in tank B-107. The TBP
Plant supernatant was transferred to tank C-101. The last waste type
added to tank B-107 was PUREX CW, which also precipitated in this tank.

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product, prooe'ss, or service by trade name,
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EXECUTIVE SUMMARY

A review of waste transfer documentation was conducted to determine the origin of waste
transferred into single-shell tank 241-B-107. This review was conducted to support decisions
concerning disposition of the waste present in this tank.

Tank 241-B-107 presently contains approximately 86,000 gallons of sludge and 75,000 gallons
of saltcake. Based on the waste transfer history, the sludge stored in tank 241-B-107 is
comprised of first decontamination cycle waste (1C) and coating removal waste (CW) and from
operation of the 221-B Bismuth Phosphate Plant and coating removal waste from the Plutonium
Uranium Extraction (PUREX) Plant. The saltcake waste present in tank 241-B-107 is from
221-B 1C/CW supernatant that had been concentrated in the 242-B Evaporator.

Radiochemical analysis of the sludge present in tank 241-B-107 was conducted in 1997;
however, only the concentration of gross alpha emitting radionuclides was measured. The
estimated concentration of transuranic elements in the tank 241-B-107 sludge is approximately
531.7 nCi/g. The estimated concentrations of cesium-137 and strontium-90 in the sludge
contained in tank 241-B-107 are approximately 28.4uCi/g and 222.4uCi/g.
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LIST OF TERMS

first cycle of the bismuth phosphate plutonium decontamination process
second cycle of the bismuth phosphate plutonium decontamination process
low activity cell drainage waste
Current Acid Waste

cubic centimeters

Curies

Coating waste :

U.S. Department of Energy

In-Tank Solidification

kilogallons

kiloliters

molarity or moles per liter
milligrams per liter

Metal waste

PUREX Acidified Sludge

Plutonium Uranium Extraction Plant
Tri-Butyl Phosphate

nanocuries per gram

microcuries per cubic centimeters
microcuries per gram

microcuries per liter

microcuries per milliliter
micrograms per cubic centimeters
micrograms per liter '
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1.0 INTRODUCTION

The origin of the waste in tank 241-B-107 has been reviewed to provide information for
determining the disposition of this waste. Section 2.0 discusses the origin of waste transferred
into and removed from single-shell tank 241-B-107. Section 3.0 provides a description of the
different types of wastes that were generated at the Hanford Site chemical processing plants and
transferred to smgle-shell tank 241-B-107. Section 4.0 provides a discussion on the radionuclide
analyses of the waste in single-shell tank 241-B-107. Section 5.0 summarizes the waste types
that were transferred into single-shell tank 241-B-107.

2.0 WASTE TRANSFER INTO AND WASTE REMOVAL FROM TANK 241-B-107

This section provides a brief description of single-shell tank 241-B-107 and summarizes waste
transfers into and waste removal from these tanks. In order to determine the origins of the waste
presently stored in single-shell tank 241-B-107, publicly available reports for the Hanford Site
were reviewed. With the exception of the waste status summary reports, all reports cited in this
section are available electronically from the Hanford Declassified Document Retrieval System at
http://www?2.hanford.gov/declass/, Central Files (509-376-5440), or the U.S. Department of
Energy (DOE) Information Bridge at http://www.osti.gov/bridge/. The waste status summary
reports are available only as photocopies from Hanford Site Central Files organization.

2.1  DESCRIPTION OF TANK 241-B-107

Single-shell tank 241-B-107 was originally constructed in 1944 as part of the Manhattan Project
(HW-10475-C, chapter IX) and is one of the twelve, 100 series tanks in 241-B Tank Farm.
Figure 1 provides a plan view of tank 241-B-107. The 100-series tanks are seventy-five-foot
diameter underground tanks made of reinforced concrete with a steel liner on the bottom and
sides. The steel liner extends to a height of nineteen foot. Each 100 series tank has a design
capacity of 530,000 gallons at a liquid depth of sixteen feet and eight inches. The 241-B Tank
Farm also includes four 200 series tanks that are of similar construction as the 100 series tanks,
but are only twenty-foot diameter and each have a capacity of 55,000 gallons.

Single-shell tank 241-B-107 is equipment with five, 3-inch diameter stainless steel inlet pipes
designated as N1 through N5 in Figure 1 (HW-10475-C, page 907 and 908). Inlet pipes N1
through N3 were connected to diversion box 241-B-153, which allowed waste to be transferred
into tank 241-B-107 (H-2-44502, sheet 12). Inlet pipe N4 was a spare that was blanked off close
to the tank when this tank was constructed in 1944. Inlet pipe N5 was connected via an
underground overflow pipeline to allow waste to cascade to tank 241-B-108. Tank 241-B-108
was also connected via a separate underground overflow pipeline to tank 241-B-109, which
allowed waste to cascade from tank 241-B-107 into tank 241-B-108 and then into tank
241-B-109. Alterations to the piping network have occurred over the years.
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Figure 1. Tank 241-B-107 Plan View
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2.2 - WASTE TRANSFERS FOR TANK 241-B-107

Waste transfers into tank 241-B-107 and the operation of the tanks 241-B-107, 241-B-108, and
241-B-109 as a cascade are discussed in chronological order. A chronological listing is provided
in Appendix A of waste transfers into and waste removal from tank 241-B-107 from 1945
through 1977. Section 3.0 describes the operation of the processing facilities that generated the
waste types transferred into tank 241-B-107.

2.2.1 1C/CW Waste (April 1945 — April 1946)

Irradiated nuclear fuel was first processed in 221-B Plant beginning on April 13, 1945
(HW-7-1649-DEL, page 18). The first decontamination cycle (1C) waste was combined with the
coating removal waste (CW) and transferred to the cascade of tanks 241-B-107, 241-B-108, and
241-B-109. The combined 1C/CW waste was reported as beginning to collect in tank 241-B-107
in May 1945 (HW-7-1793-DEL, page 22).

Tank 241-B-107 was reported as being filled in October 1945, with 1C/CW waste overflowing to
tank 241-B-108 (HW-7-2706-DEL, page 21). Tank 241-B-108 was reported as being filled with
1C/CW waste in January 1946, with 1C/CW waste overflowing to tank 241-B-109
(HW-7-3378-DEL, page 24). Tanks 241-B-107, 241-B-108, and 241-B-109 continued to receive
the combined 1C/CW waste until April 24, 1946, when these tanks were reported as being filled

(HW-7-4004-DEL, page 20 and 21).

After filling tanks 241-B-107, 241-B-108, and 241-B-109, the 1C/CW waste generated at the
221-B Plant was transferred to other single-shell tanks for storage. Table 1 lists the single-shell
tanks that received 1C/CW waste from operations conducted in the 221-B Bismuth Phosphate
Plant. No other waste types were transferred into these tanks during this time frame.

Table 1. Tanks Used to Store 221-B Plant 1C/CW Waste

Cascade

Started Receiving
Waste

Date Cascade
Filled

Reference Document

241-B-107, 241-B-108, 241-B-109

April 1945

April 24, 1946

HW-7-1649-DEL, page 18
HW-7-4004-DEL, page 20

241-C-110, 241-C-111, 241-C-112

April 24, 1946

March 31, 1947

HW-7-6048-DEL, page 23-24

'HAN-45801-DEL, page 60

241-C-107, 241-C-108, 241-C-109

April 2, 1947

September 14, 1948

HW-11226-DEL, page 32-33
HAN-45801-DEL, page 91

241-BX-107, 241-BX-108 September 14, 1948 September 1949 | HW-14596-DEL, page 42
241-BX-110, 241-BX-111 September 1949 June 1950 HW-18221-DEL, page 44
241-B-104, 241-B-105 June 1950 September 1950 | HW-19021-DEL, page 48-49
241-BX-107, 241-BX-108, 241-BX-109 September 1950 December 1950 | HW-19842-DEL, page 51
241-BY-107, 241-BY-108, 241-BY-109 December 1950 August 1951 HW-22304-DEL, page 39
241-BX-110, 241-BX-111, 241-BX-112 August 1951 Date not reported

241-BY-110 April 1952 November 1952 HW-27838, page 8

HW-27840, page 21
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Prior to October 1945, the 1C/CW waste was neutralized to a pH of approximately 10 in

221-B Plant before transfer to the single-shell tanks (HW-3-3220, page 13). Beginning in
October 1945, the pH of the 1C/CW waste was adjusted to approximately pH 7 in 221-B Plant
before transfer to the single-shell tanks. This was done to cause the precipitation of bismuth and
plutonium in the 1C/CW waste so that the supernatant would contain a lower concentration of
plutonium (HW-7-2706-DEL, page 21). As a result, tank 241-B-107 contained settled 1C/CW
solids (i.e., bismuth and plutonium precipitate) and 1C/CW supernatant.

2.2.2 1C/CW Supernatant Evaporation (December 1951 — August 1953)

The 1C/CW waste siored in tank 241-B-107 sat undisturbed from April 1946 through
December 13, 1951.

Floating head suction pumps were installed in the single-shell tanks that contained 1C/CW waste
(H-2-2076). The floating head suction pump allowed the 1C/CW supernatant to be transferred
from these tanks, while leaving the 1C/CW sludge in the tank. Beginning on December 14,
1951, the 1C/CW supernatant contained in tanks 241-B-107, 241-B-108, and 241-B-109 was
transferred to tank 241-B-106 for processing in the 242-B Evaporator, leaving a heel of
approximately 220,000 gallons of 1C/CW sludge in tank 241-B-107. The 1C/CW supernatant
was processed in the 242-B Evaporator to concentrate this waste. The concentrated 1C/CW
supernatant was transferred to tank 241-B-108 for storage (HW-27838, page 9).

The 1C/CW supernatant contained in tanks 241-C-107, 241-C-108, 241-C-109, 241-C-110,
241-C-111, and 241-C-112 was transferred to tank 241-B-106 and then processed in the

242-B Evaporator from April 1952 (HW-27838, page 9) to August 1952 (HW-27839, page 20).
The 1C/CW supemnatant contained in tanks 241-B-104 and 241-B-105 and some of the 1C/CW
supernatant in tank 241-BY-107 was transferred to tank 241-B-106 and then processed in the
242-B Evaporator from August 1952 (HW-27839, page 20) to September 1952 (HW-27839,
page 32). The concentrated 1C/CW supernatant generated in the 242-B Evaporator was stored in
tanks 241-B-105, 241-B-107, and 241-B-109. The cascade of tanks 241-B-107, 241-B-108, and
241-B-109 were reported as being filled with concentrated 1C/CW supematant and 1C/CW
sludge as of December 4, 1952 (HW-27840, page 31).

The remaining 1C/CW supernatant in tanks 241-BY-107, 241-BX-107, 241-BX-108, and
241-BX-109 were transferred to tank 241-B-106 and processed in the 242-B Evaporator in
December 1952 and January 1953, with the concentrated 1C/CW supernatant stored in tanks
241-B-104 and 241-B-105 (HW-27840, pages 31-32 and HW-27841, pages 9-10). As of
January 1953, the tanks available for storing concentrated 1C/CW supematant, 241-B-104,
241-B-105, 241-B-107, 241-B-108, and 241-B-109, were filled with waste.

The concentrated 1C/CW supernatant contained in tanks 241-B-104, 241-B-105, 241-B-107,
241-B-108, and 241-B-109 was processed through the 242-B Evaporator from February 18, 1953
(HW-27842, page 9) through June 1953 (HW-28712, page 4) to gain further reduction of waste
volume. The re-concentrated 1C/CW supernatant was transferred to tanks 241-B-107,

10
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241-B-108, and 241-B-109, which were filled from February 1953 (HW-27842, page 9) through
August 1953 (HW-29242, page 4).

From January through July 1953, tank 241-B-107 was reported to contain 220,000 gallons of
1C/CW sludge. However after receipt of the re-concentrated 1C/CW supernatant, tank 241-B-
107 was reported to contain 172,000 gallons of 1C/CW sludge. From August 1953 through
August 1954, the sludge volume in tank 241-B-107 was continued to be reported as 172,000
gallons (with 358,000 gallons of concentrated 1C/CW supernatant). There is no reason provided
in the waste transfer records for the apparent 48,000 gallon decrease in the 1C/CW sludge
volume. As discussed in section 2.2.3, the sludge volume measurements reported from August
1953 through August 1954 appear to have been in accurate. No waste transfers into or waste
removal from tank 241-B-107 occurred from September 1953 through July 1954.

2.2.3 Trench Disposal of Concentrated 1C/CW Waste (August 1954)

On August 31, 1954, 320,375 gallons of concentrated 1C/CW supernatant stored in tank
241-B-107 were transferred to the 241-BXR-3 (later renumbered to 216-B-37) trench. The
composition of the concentrated 1C/CW supernatant discharged from tank 241-B-107 to this
trench is provided in Table 2 (HW-33591, page 11). After disposal of the concentrated 1C/CW
supernatant, tank 241-B-107 was reported to contain approximately 225,000 gallons of 1C/CW
sludge and no supernatant. .

The sludge volume in tank 241-B-107, 225,000 gallons was consistent with the sludge volume
reported for the period preceding the addition of the concentrated 1C/CW supernatant to this
tank. Therefore, it is surmised that the sludge volume reported in tank 241-B-107 from August
1953 through August 1954, 172,000 gallons was inaccurate. '

“The 1C/CW supemnatant contained in tanks 241-BX-110, 241-BX-111, 241-BX-112,

241-BY-106, 241-BY-110, 241-T-104, 241-T-105, 241-T-106, 241-TX-109, 241-TX-110, and
241-TX-111, and concentrated 1C/CW supernatant contained in tanks 241-B-107, 241-B-108,
241-B-109, 241-TY-101, and 241-TY-102 were also discharged to trenches from January 1954
through November 1954 (HW-33591, pages 11 and 12, and HW-38562, pages 10, 28 and 29).
The disposal of 1C/CW supernatant to these trenches was based on the concept of retaining
fission products, plutonium, and uranium in the soil column. Trench disposal of the 1C/CW
supernatant was thought to be an economical method for providing additional capacity in the
single-shell tanks for storage of wastes with higher radioactivity (HW-34281).

11
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Table 2. Composition of Tank 241-B-107 1C/CW Supernatant Discharged to Trench

Concentration .

' Analyte (Ci/mL) Curies
Plutonium (Pu) 2.38E-06 2.9E-03
Uranium () 9.8E-07 1.2E-03
Cesium (Cs) 0.82 994.4
Strontium (Sr) 7.4E-03 9.0
pH 8.0
Volume (gallons) 320,375

2.2.4 Tri-Butyl Phosphate (TBP) Plant Waste (October 1954 — September 1957)

Neutralized waste from the Tri-Butyl Phosphate (TBP) Plant was transferred into single-shell
tanks in the 200 East Area that had previously contained 1C/CW waste. Tanks 241-C-107
through 241-C-112, 241-BX-107 through 241-BX-109, 241-BY-107, and 241-BY-108 all -
received TBP Plant waste from November 1952 (HW-27840) through October 1954
(HW-33544). TBP Plant waste was also stored in tanks 241-C-101, 241-C-102, 241-C-103,
241-C-105, and 241-C-106 that had previously contained metal waste. After September 29,
1954, the TBP Plant waste was treated in the TBP Plant to precipitate cesium-137 and
strontium-90 and was not discharged to these tanks (see Section 3.4). Alkaline insoluble
components in the TBP Plant waste such as iron and strontium-90 precipitated and settled in
these tanks (HW-33536, page 3). :

Beginning on September 20, 1953, the TBP supernatant stored in the 200 East Area single-shell
tanks was transferred into tank 241-B-106 and processed through the 242-B Evaporator to reduce
the waste volume (HW-29624, page 2). The 242-B Evaporator continued to be used to
concentrate TBP Plant supernatant until November 1954, after which the evaporator was shut
down (HW-33962-DEL, page Ed-6). Evaporation of the TBP Plant supernatant was no longer
necessary. The TBP Plant supernatant and concentrated TBP Plant supernatant were treated in
the 244-CR Vault to precipitate cesium-137 and residual strontium-90, thereby allowing the
discharge of the treated supernatant to disposal trenches and cribs. ‘

The concentrated TBP Plant supernatant generated in the 242-B Evaporator was stored in tanks
241-B-101 through 241-B-105, 241-B-107, 241-B-109 through 241-B-111, and 241-BX-110
through 241-BX-112. Tank 241-B-107 received 263,000 gallons of concentrated TBP Plant
supernatant from tank 241-B-105 in October 1954 (HW-33544, page 4). An additional

182,00 gallons of concentrated TBP Plant supernatant was transferred in March 1955 from tank
241-B-105 into tank 241-B-107, with approximately 140,000 gallons of concentrated TBP Plant
supernatant then cascading into tank 241-B-108 (HW-36001, page 4). As a result of these two
transfers, tank 241-B-107 contained 305,000 gallons of TBP Plant supernatant. The composition
of the concentrated TBP Plant supernatant stored in tank 241-B-107 is provided in Table 3 -
(WHC-MR-0089).

12
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Tank 241-B-107 was reported to contain 225,000 gailons of 1C/CW sludge and 305,000 gallons
of concentrated TBP Plant supernatant in March 1955 (HW-36001, page 4). The mixture of
concentrated TBP Plant supernatant and 1C/CW sludge stored in tank 241-B-107 sat undisturbed
until September 1957.

Table 3. Composition of Concentrated TBP Plant Supernatant in Tank 241-B-107

Analyte Co;‘;é?/:;;tion Curies
Cobalt-60 1.1E-03 1.27
Cesium-137 28.0 32,330
Strontium-90 0.14 164.7
pH 9.6
Volume (gallons) . 305,000

2.2.5 Scavenging TBP Plant Waste (September 1957)

The approximately 264,000 gallons of concentrated TBP Plant supernatant stored in tank
241-B-107 was transferred to tank 241-C-101 in September 1957 (HW-52932, page 4). The
concentrated TBP Plant supernatant was then transferred to the 244-CR Vault for treatment. The
concentrated TBP Plant supernatant was adjusted to pH 6.9 & 0.3 by addition of nitric acid, then
reacted with nickel sulfate, sodium sulfide, sodium ferrocyanide, and calcium nitrate to remove
cobalt-60, cesium-137, and strontium-90 as a nickel ferrocyanide precipitate, so-called
scavenging process (HW-38955 and WHC-MR-0089). After precipitation of the radionuclides,
the slurry was adjusted to pH 8.1 + 0.3 by addition of sodium hydroxide.

The slurry of treated supernatant and nickel ferrocyanide precipitate was transferred to tanks
241-C-108, 241-C-109, 241-C-111, or 241-C-112 for settling. After settling of the nickel
ferrocyanide precipitate, the supernatant was discharged to the 216-BC cribs and trenches
(HW-44784, page 20, HW-48518, page 16 and 19, HW-53336, page 18, HW-55593, pages 15
and 18, and HW-57649, page 16).

Tank 241-B-107 was reported to contain 261,000 gallons of 1C/CW sludge and no supematant in
October 1957, following the removal of the concentrated TBP supematant (HW-53573, page 4).
No additional waste transfers into or waste removal from tank 241-B-107 occurred until the third
quarter of calendar year 1963.




RPP-17702 Rev. 0

2.2.6 Phutonium Uranium Extraction (PUREX) Coating Removal Waste
(3™ Quarter 1963)

In third quarter of calendar year 1963, approximately 264,000 gallons of Plutonium Uranium
Extraction (PUREX) coating removal waste were transferred from tank 241-C-102 into tank
241-B-107 (HW-80379, page 4). Typical composition of PUREX Coating removal waste is
provided in Table 4 (HW-52493 and HW-52824). Following this transfer, tank 241-B-107
contained 264,000 gallons of PUREX coating removal waste and 271,000 gallons of 1C/CW
sludge.

No additional waste transfers into or waste removal from tank 241-B-107 occurred until the third
quarter of calendar year 1969. However, the volume of supernatant and sludge present in tank
241-B-107 were measured in the first quarter of 1965 and determine to be 347,000 gallons and
202,000 gallons, respectively (RL-SEP-659). The PUREX coating removal waste typically
contained 1 M free hydroxide. The decrease in sludge volume in tank 241-B-107 may have been
due to dissolution of aluminum in the 1C/CW sludge, sludge settling, or correction of prior
erroneous measurements.

Table 4. Typical Composition of PUREX Coating Removal Waste

Analyte Concentration
Sodium (M) 3.7
Uranium (M) 0.002
Sodium Aluminate (M) ) 1.2
Nitrate (M) 0.6
Nitrite (M) 0.9
Hydroxide (M) 1.0
Silicate (M) 0.02
Pu (mg/l) | 02
Strontium-90 (LCi/L) 880
Cesium-137 (pCi/L) 840

2.2.7 Evaporation of PUREX Coating Removal Waste (3" Quarter 1969)

In the third quarter of calendar year 1969, approximately 327,000 gallons of supernatant were
transferred from tank 241-B-107 to tank 241-B-103, then to tank 241-BY-103 for processing in
the in-tank solidification unit number 1 (ARH-1200C, page 5). The volumes of supernatant and
sludge remaining in tank 241-B-107 were 0-gallons and 200,000 gallons, respectively. No
additional waste transfers into or waste removal from tank 241-B-107 occurred until June 1972,
when saltwell pumping of this tank was initiated

14
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2.2.8 Saitwell Pumping Interim Stabilization

Removal of liquid from tank 241-B-107 was intermittently conducted from June 1972
(PPD-493-6-DEL, page AIV-21) through January 1978 as part of the program to remove
interstitial liquid (i.e., saltwell pumping) from the single-shell tanks (letter 60410-78-092). A
total of 41,500 gallons of liquid waste were reported as being pumped from tank 241-B-107 to
tank 241-B-102 during this period.

Tank 241-B-107 was administratively declared mtenm stabilized on March 20, 1985
(HNF-SD-RE-TI-178, pages 33 and 34).

2.2.9 Comparison with Other Reports

Waste transfers into and waste removals from tank 241-B-107 are summarized in 4 History of
the 200 Area Tank Farms (WHC-MR-0132) for 1945 through 1980, Supporting Document for
the Historical Tank Content Estimate for B-Tank Farm (WHC-SD-WM-ER-310), Waste Status
and Transaction Record Summary (WSTRS) Rev. 4 (LA-UR-97-311), and the Tank Waste
Information Network (http://twins.pnl.gov:8001/twins.htm). The information citedin
Sections 2.2.1 through 2.2.8 is in general agreement with these previous reports. These previous
reports accurately state the volume of waste transferred into and removed from tank 241-B-107,
as well as the volume of solids and total waste stored.

15
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3.0 TYPES OF TANK WASTE GENERATED AT THE HANFORD SITE
CHEMICAL PROCESSING PLANTS

There were numerous irradiated nuclear fuel reprocessing, research and development, and waste
management activities conducted at the Hanford Site starting in 1944. These irradiated nuclear
fuel reprocessing, research and development, and waste management activities conducted in the
processing plants are discussed further in the DOE/RL-97-02, National Register of Historic
Places Multiple Property Document Form - Historic, Archaeological and Traditional Cultural
Properties of the Hanford Site, Washington February 1997.

It has been established in Section 2.0 that first decontamination cycle (1C) waste mixed with

" coating removal waste (CW) from the 221-B Bismuth Phosphate plant was transferred into tank
241-B-107, concentrated 1C/CW supernatant, concentrated TBP Plant supernatant, and coating
removal waste from the PUREX Plant. The following sections provide a discussion of the
processed that generated these waste types.

3.1  221-B AND 221-T BISMUTH PHOSPHATE PROCESS PLANT

B- and T-Plants were constructed in 1944 through 1945 to separate plutonium from irradiated
nuclear fuel using the bismuth phosphate process. Figure 2 shows a summary of the

221-B/T Plant bismuth phosphate process, which is referred to throughout this discussion. The
Bismuth Phosphate process was operated in B-Plant from April 1945 (HW-7-1649-DEL,

page 21) through June 1952 (HW-25227-DEL, pages Ed-5 and Ed-6), after which the inventory
of radioactive materials was removed from the facility from July 1952 through March 1953
(HW-27774). The Bismuth Phosphate process was operated in T-Plant from December 1944
(HAN-45800-DEL, page 4) through March 1956, after which the inventory of radioactive
materials was removed from the facility from March 1956 (HW-42219-DEL, page ED-5) -
through September 1956 (HW-45707-DEL, page D-5). T-Plant was placed in lay-away status in
October 1956 (HW-46432-DEL, page D-5).

In the bismuth phosphate process, the aluminum cladding of spent nuclear fuel elements was
dissolved in boiling sodium nitrate solution, to which sodium hydroxide was slowly added
(HW-10475-C, page 403). The cladding removal waste sometimes referred to as coating waste
(CW) was transferred to single-shell underground storage tanks (see item [1] in Figure 2).

The fuel element uranium cores (see item [2] in Figure 2) were then dissolved in nitric acid
(HW-10475-C, chapter IV, page 405). Water and sulfuric acid were added to the dissolved
uranium metal solution, and the mixture was then transferred to the plutonium extraction section.
The sulfuric acid formed a uranyl sulfate complex that prevented its precipitation as a phosphate
in the subsequent plutonium extraction step (HW-10475-C, page 418).

Plutonium was extracted from the acid solution by addition of bismuth nitrate and phosphoric
acid to form a bismuth phosphate carrier precipitate (HW-10475-C, page 503). The plutonium
and bismuth phosphate carrier precipitate was centrifuged and washed with water to separate the
acidic supernatant from the precipitate (see item [3] in Figure 2). The acidic solution remaining

16
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after the plutonium precipitation contained about 99 percent of the uranium, about 90 percent of
the fission products. This separation process also removed and reduced the gamma radiation
activity level in the plutonium precipitate by a factor of 10. However, zirconium is phosphate
insoluble, and zirconium-95 (10 percent of the activity) stayed with the plutonium product. The
acidic uranium solution was then neutralized and transferred to the underground single-shell
tanks as metal waste (MW). Recent laboratory testing of the bismuth phosphate flowsheet
confirms this partitioning of radionuclides (internal letter 7G300-02-NWK-024, “Bismuth
Phosphate Process Radionuclide Partition Factors for the Hanford Defined Waste Model”). Of
the predominate radionuclides remaining in the waste, the laboratory tests indicate the
percentage of cesium-137 and strontium-90 partitioned to the metal waste may have been as high
as 100 percent and 89 percent, respectively.

The plutonium-bearing cake was then dissolved in nitric acid, and further decontamination of the
plutonium to separate fission products was conducted (HW-10475-C, chapter VI). Sodium
bismuthate, sodium dichromate, or potassium permanganate was added to oxidize the plutonium
to the +6 valence-state. This step caused the bismuth phosphate to precipitate phosphate
insoluble fission products (e.g., cerium, niobium, ruthenium, and zirconiumy), leaving the
plutonium in solution. The precipitate was separated from the plutonium-bearing solution using
centrifuges and washed to remove soluble plutonium. The plutonium was reduced to the

+4 valence state to form a precipitate that could be separated from the remaining soluble fission
products by centrifugation.

The fission products separated from the plutonium product during this first cycle of the
decontamination process (designated as 1C waste) were transferred to the same single-shell tank
as the coating removal waste. The 1C waste (see item [4] in Figure 2), contained approximately
10 percent of all fission products and approximately 1.4 percent of the plutonium present in the
original fuel charged to the plant (HW-23043, pages 20 and 22). After 1951, the Bismuth
Phosphate process flowsheet was modified to include cerium and zirconium scavenger
precipitation in the 1C by-product step to remove lanthanide and zirconium radionuclides from
the plutonium product (HW-23043, page 16). ‘

The plutonium solids from the first decontamination cycle were again dissolved in nitric acid. A
second decontamination cycle (see item [5] in Figure 2) was conducted to reduced the gamma
activity level by a factor of 10,000 from that in the previous dissolved metal solution, giving an
overall process decontamination factor of 100,000 below that of the original solution
(HW-10475-C, page 627). The second decontamination step essentially repeated the steps
previousty described for the first cycle decontamination. The plutonium product from the
bismuth phosphate process was subsequently concentrated in the 224-T and 224-B buildings
using 2 lanthanum fluoride precipitation process.

The second decontamination cycle wastes (designated as 2C) were also transferred to the
single-shell tanks. The 2C waste contained less than 0.1 percent of the uranium and fission
products and about 0.4 percent of the plutonium present in the originai fuel charged to the plant
(HW-23043, pages 26 and 28).

17
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During operation of B-Plant, the 1C waste was combined with the coating removal waste and
transferred to the same single-shell tank. This same practice was conducted in T-Plant from
December 1944 through October 19, 1954. Beginning on October 20, 1954, nickel ferrocyanide
scavenging of the 1C waste was conducted in T-Plant to precipitate cesium-137 and strontium-90
(HW-33585-DEL, page Ed-8 and HW-33184). The precipitated 1C waste slurry was transferred
separate from the coating removal waste to single-shell tanks for settling of the precipitate and
discharge of the scavenged (i.e., cesium and strontium depleted) supernatant to a crib.

Table 5 provides the flowsheet estimated compositions of the neutralized CW, MW, 1C, and 2C
waste solutions generated from the 221-B/T bismuth phosphate plants based on the October 1,
1951 flowsheet (HW-23043). Additional analyses of the supernatant fraction of MW, 1C/CW,
and 2C that was stored in single-shell tanks are provided in Tables 6 and 7. These sample
analyses support that the 2C waste contained less than 0.1 percent of the fission products.
Analyses of the combined 2C / 224 building / tank 5-6 waste supernatant stored in tank
241-T-112 conducted on August 6, 1952 and September 24, 1952 indicate that the total beta
emitters was comprised of 35 to 50 percent ruthenium, 35 to 50 percent cesium, 4 to 8 percent
cerium, yttrium, and other rare earths, and 6 to 11 percent undetermined (HW-27035, page 8).

18
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Table 5. Estimated Composition of Bismuth Phosphate Plant Wastes

From October 1, 1951 Flowsheet

Coating Metal First Second 224
Analyte @ Removal W ‘Decontamination | Decontamination | Building
Waste aste Cycle (1C) Waste Cycle (2C) Waste Waste
Plutonium 3.3E-04 2.0E-04 6.0E-07* 1.6E-07 © 1.68E-04°
Uranium 0.15 0235® Not reported 2.04E-05
Gamma 6.6E+04 13E+07 | 2.3E+06 @ 1.13E+04 1.13E+02° |
Sodium Aluminate 95.1
(NaAlO,)
Sodium Hydroxide (NaOH) | 43.6
Sodium Nitrate (NaNO3) 61.8
Sodium Nitrite (NaNO;) 56.0
Sodium Silicate (NaSiOy) 4.3
Urany] nitrate (UEN) © ' 132
Fluorine (F) 5.6
Nitrate (NO;) 9.7 93.1 61.3 42.4
Sulfate (SO,) 24.4 4.73 3.61 0.35
Phosphate (PO,). 25.2 26.2 23.0 3.05
Sodium (Na) 83.2 47.3 36.7 - 36.8
Bismuth (Bi) 2.59 1.31 1.18
Cerium (Ce) 0.030
Lanthanum (La) 0.49
Manganese (Mn) 0.33
Zirconium (Zr) 0.030
Iron (Fe) 1.37 1.82
Chrome (Cr) 0.16 0.06 0.17
Ammonia (NH,) 1.98 1.71 0.12
Silicon Hexa-Fluoride (SiFe) 4.35 3.67
Volume per Batch (gallons) | 795 2,380 2,040 2,090 2,200
Notes:
M See HW-23043

@ Analyses are reported in grams per liter, except for gamma activity, which is counts/minute/mL.
© HW.23043, page 31, notes that uranium is not actually present in this form, but is probably as NaUO,PO, and

Nay(UO,),COs.

) py and Gamma concentrations were calculated from the compositions of tanks 13-4 and 14-3 (HW-23043, pages 20 and

22).

© py and Gamma concentrations were calculated from the compositions of tanks 18-4 and 19-3 (HW-23043, pages 26 and

28).

{9 py and Gamma concentrations were calculated from the compositions of tanks A-4, D-4, B-3, and F-8 (HW-23043,
pages 39, 44, 48, and 54).
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Table 6. Analyses of Bismuth Phosphate Process Supernatants Stored

1,2) Pu Gross Beta Gross Gamma Date
Waste Type Tank PH _pe/L millicuries/liter millicuries/liter Sampled
Metal Waste T-101 10.1 70 2002 709 12-12-1946
Metal Waste T-101 10 35 1109 259 7-01-1947
. Metal Waste T-102 9.9 60 120 20 7-01-1947
Metal Waste T-103 9.8 60 150 20 7-01-1947
1C/ICW B-109 9.9 40 0.65 0.28 3-18-1947
1C/CW C-112 _ 9.9 12 12 4.4 3-18-1947
2C B-111 6.9 7.2E-02 2.0E-03 3.0E-03 7-1-1947
2C B-112 6.8 432E17® 1.5B-03 3.0E-03 7-1-1947
Pu Gross Beta Gross Gamma Date
Waste Type Tank pH pg/L Counts / minute/ cc | Counts / minute/ec | Sampled
2C T-110 | Not reported ¥ 15 4,9E+04 30 7-13-1945
2C T-110 9.8% 19 6.9E+04 55 7-25-1945
2C B-110 9.6% 8.5 7.0E+04 55 7-25-1945

Notes:

™ See HW-10728 and HW-3-3220.

@ Solids formed in each of wastes, settling to the bottom of each tanks. These sample analyses are for the supernatant only and
are not representative of the sludges.

® The reported Pu sample analyses for tank 241-B-112 seem to be in error and lacking an exponent in HW-10728.

@ prior to October 1945, the 1C and 2C wastes were neutralized to a pH of approximately 10. The waste collected in tanks
241-B-110, 241-B-111, 241-B-112, 241-T-110, 241-T-111, and 241-T-112 were neutralized to about pH 7 after October 1945 to

precipitate bismuth and plutonium (HW-3-3220, page 13).

 Decrease in gross beta and gross gamma concentrations shown for the tank 241-T-1 01 waste samples are due to decay of fission
products with short half-lives.
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3.1.1 221-T and 221-B Plant Cell Drainage Waste

During the operation of the 221-B and 221-T Bismuth Phosphate plants, failure of process
equipment, cooling jackets on process vessels, and piping occurred periodically, resulting in the
discharge of cooling water, chemical solutions, and process solutions (e.g., MW, 1C, 2C wastes
and plutonium product solutions) to the process cells. Each of the 40 process cells in the '
221-B and 221-T Plants contained a sump that was equipped with a conductivity probe
beginning in August 1946 to detect a liquid leak in the process cell (HW-7-4739-DEL, page 21).
The sumps gravity drained to a 24-inch diameter vitrified clay pipe that traversed under each cell
and discharged to a deep, open top, stainless steel tank, number 5-7 in section 5 (cell 10)
(HW-10475-C, page 914). - :

Cell drainage collected in tank 5-7 was jetted to tank 5-6 or tank 5-9, which were used for

. sampling and chemical treatment of the cell drainage solution. Waste in tanks 5-6 and 5-9 could

be jetted between these two tanks. High activity waste collected in 221-T Plant and 221-B Plant
tanks 5-9 could be jetted to single-shell tank 241-T-107 and 241-B-107, respectively
(HW-10475-C, page 918). Alternatively, the cell drainage waste could be transferred to process
vessels with the 221-T (or 221-B) Plant and processed to recover plutonium. An example of this
practice is cited in the January 1948 monthly report for the Hanford Works (HW-8931-DEL,
page 28). The T-Plant stack drainage waste was also collected as part of the 221-T Plant cell
drainage until May 28, 1951, after which the stack drainage was routed to the cascade of
single-shell tank 241-TX-113, 241-TX-114, and 241-TX-115 (HW-21260-DEL, page 58).

From April 1945 through September 4, 1947 (HHW-33591, page 3), the 221-B Plant low activity
cell drainage waste collected in tank 5-6 was transferred to tank 241-B-361, which gravity

- drained to reverse well number 241-B-361 (also referred to as 216-B-5). Tank 241-B-361 also

received waste from the 224-B Concentration building from May 1945 to October 1946. Crib
number 5-6 was used to dispose of the cell drainage waste from August 12, 1948 through July 4,
1951 (HW-33591, page 3). Cell drainage waste was routed to cribs 241-B-1 and 241-B-2 from
October 3, 1947 through August 12, 1948 (HW-44784, page 27). After July 4, 1951, the

221-B Plant cell drainage waste was transferred along with 2C waste to the cascade of tanks
241-B-110, 241-B-111, and 241-B-112 (HW-21506-DEL, pages 56 and 57) and discharged to
the 241-B-3 (also referred to as crib 216-B-8) until July 1953 and then the 241-B-1 and 241-B-2
cribs from December 1954 through October 1955 (HW-44784, page 27).

The 221-T Plant cell drainage waste collected in tank 5-6 was transferred to reverse well number
216-T-3 from January 1945 through August 1946. Crib number 216-T-6 was used to dispose of
the cell drainage waste from August 1946 through June 1951. After June 1951, the 221-T Plant
cell drainage waste was transferred to the cascade of tanks 241-T-110, 241-T-111, and
241-T-112 (HW-55176, part V). The quantity and composition of the cell drainage solutions
discharged from tank 5-6 varied (see HW-20583, page 4 and HW-33591, page 25).
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3.2 221-B PLANT FISSION PRODUCTS PROCESSING

From August 1963 through June 1966, B-Plant was used in conjunction with the PUREX
facility, 244-CR Vault, and the 201-C Hot Semiworks (renamed Strontium Semiworks in 1963)
to separate strontium-90 and rare earths (i.e., cerium-144 and promethium-147) from high-level
waste solutions. Then, from July 1966 through December 1967, equipment was replaced within
B-Plant to expand the processing capability to include cesium removal from fission high-level
waste solutions using ion exchange equipment. The strontium and rare earths processing
equipment was also replaced to include only strontium removal using a solvent extraction
equipment, followed by precipitation and centrifugation equipment for purifying the strontium.
Each of the fission products processing events in the B-Plant is discussed in more detail in the
following sections.

3.2.1 Strontium and Rare Earths Processing

This section is included to provide information on the different waste processing activities
conducted in B-Plant. However, these waste processing activities did not result in the transfer of
any of these waste types into tank 241-B-107.

On September 18, 1961 (HW-71187-DEL, page F-2), renovation of cells 5 through 12 within
B-Plant canyon was initiated to use these cells for separating strontium and rare earths from a
mixed fission product solution (HW-69011). Construction activities were completed, and the
facility was accepted by operations on January 31, 1963 (HW-76848-DEL, page B-2).
Processing of radioactive waste in cells 5 through 12 at the B-Plant commenced on August 2,
1963 (HW-78817-DEL, pages B-2 and G-2).

B-Plant was used in conjunction with the PUREX facility, 244-CR Vault and the

201-C Hot Semiworks to separate strontium-90, cerium-144, and promethium-147 from
high-level waste solutions. The PUREX facility generated a first cycle raffinate solution from
the solvent extraction reprocessing of irradiated reactor fuel (i.e., high-level waste). The

first cycle raffinate solution was highly acidic and contained most of the fission products

" (e.g., strontium-89/90, cerium-144, promethium-147, and cesium-137) that were separated from
the uranium and plutonium during the reprocessing of irradiated reactor fuel. The acidity of the
first cycle raffinate solution was reduced by addition of sugar and digestion at elevated
temperature to decompose the nitric acid solution.

In a section of the PUREX facility known as the head-end, first cycle raffinate solution was
reacted with sodium sulfate and lead nitrate to precipitate strontium and rare earth (i.e., cerium
and promethium) fission products (HW-63051 and HW-69534). Lead co-precipitated with
strontium and increased the amount of strontium precipitated from the first cycle raffinate
solution. The resulting strontium and rare earth precipitate was centrifuged and washed to
separate the supernatant, which contained soluble fission products such as cesium-137,
zirconium-niobium-95, and rithenium-rhodium-106. The supernatant containing the soluble
fission products (e.g., cesium-137, zirconium-niobium-95, and ruthenium-rhodium-106) was
neutralized and transferred to underground storage tanks. The strontium and rare earth
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precipitate was metathesized to soluble carbonates by addition of sodium carbonate. The
strontium and rare earth carbonate precipitates were then dissolved in nitric acid and transferred
to B-Plant via 244-CR Vault for further processing.

In B-Plant, the strontium nitrate / rare earth nitrate solution were processed to form separate
solutions containing strontium and rare earths (HW-77016). The strontium nitrate / rare earth
nitrate solution was reacted with oxalic acid to precipitate the rare earths along with lead, leaving
strontium in solution. The precipitate was centrifuged to separate the strontium solution from the
rare earth precipitate. The strontium solution was stored in B-Plant and transferred periodicaltly
to the 201-C Hot Semiworks for purification. The rare earth precipitate was dissolved in nitric
acid and stored in B-Plant for further processing.

Lead was removed from the rare earth solution by adding sodium hydroxide solution to form
soluble plumbite and insoluble rare earth hydroxide precipitates (HW-81373, RL-SEP-197,

page G-2, and HAN-90907, page 21). The plumbite was separated from the rare earth hydroxide
precipitate by centrifugation and discarded to the single-shell tanks. The rare earth hydroxide
precipitate was washed with sodium hydroxide solution to remove soluble lead and the wash
solution was also discarded to the single-shell tanks. The rare earth hydroxide precxpltate was
dissolved in nitric acid, stored in B-Plant, and eventually transferred to the

201-C Hot Semiworks for purification.

Processing of strontium and rare earth solutions within B-Plant continued until June 1966
(HAN-95105-DEL, page 15). Separations of strontium and rare earths from the first cycle
raffinate solution continued to be conducted in the head-end section of the PUREX facility
through February 8, 1967 (HAN-96805-DEL, page Alll-4). The strontium and rare earth
solution was transferred from PUREX to the 244-CR Vault for storage from July 1966 through
February 1967, while equipment modifications were conducted at B-Plant.

3.2.2 Cesium and Strontium Processing

This section is included to provide information on the different waste processing activities
conducted in B-Plant. However, these waste processing activities did not result in the transfer of
any of these waste types into tank 241-B-107.

From July 1966 (HHAN-95284-DEL, page 13) through October 1967 (HAN-98918-DEL,

page Alll-2), equipment within the 221-B Plant was flushed and replaced with new equipment
for separating cesium and strontium from high-level waste. In January 1967 (HAN-96590-DEL,
page AIll-4) and in March 1967 (HAN-97066-DEL, page Alll-4), testing was conducted of a
new centrifuge and a precipitation-decantation-centrifugation technique for separating iron and
aluminum from PUREX sludge waste. Construction activities continued to be conducted in the
221-B Plant throughout 1967.

On December 27, 1967 (HAN-99396-DEL, page AIIl-3), alkaline supernatants stored in the

single-shell tanks were transferred to B-Plant, and cesium was separated using an ion exchange
process. Cesium ion exchange processing continued at B-Plant until October 1983 using at first
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inorganic and later organic ion exchange materials (RHO-RE-SA-169). Cesium was also
precipitated from acidic, PUREX high-level waste (known as CAW) using phosphotungstic acid
(PTA), with the cesium precipitate dissolved in sodium hydroxide solution and processed
through the ion exchange equipment for cesium recovery (ARH-CD-917). After separation of
cesium, the alkaline supernatants were transferred directly to underground storage tanks. The
jon exchange process used an ammonium carbonate / ammonium hydroxide solution to separate
sodium from cesium on the ion exchange media. The aqueous wastes that contained ammonium
were processed in the Cell 23 evaporator to concentrate these wastes and volatilize ammonia
before transferred to underground storage tanks.

On January 31, 1968, the solvent extraction equipment installed in B-Plant was operated to
purify the inventory of rare earth solutions stored at B-Plant (HAN-99604-DEL, page ATlI-3).
The semi-purified promethium - cerium solution was stored in B-Plant process tank 6-2
(HAN-100127-DEL, page AIII-3). Separation of strontium from the strontium and rare earths
solutions stored in the 244-CR Vault was then conducted in March 1968 using the solvent
extraction equipment (HHAN-100127-DEL, page AIll-3).

The B-Plant solvent extraction equipment began processing the PUREX first cycle raffinate
solution to separate strontium on April 20, 1968 (HAN-100357-DEL, page Alll-3). The
processing of PUREX first cycle raffinate solution was completed on August 30, 1968
(PR-REPORT-SEP68-DEL, page Alll-3). The B-Plant solvent extraction equipment was then
used to separate strontium from PUREX high-level waste sludges. The PUREX high-level waste
sludges were dissolved in nitric acid (known as PAS) in the 244-AR Vault and transferred to
B-Plant for centrifugation to separate solids. The clarified solution was process in the solvent
extraction equipment to separate strontium (PRD-SEP-68-DEL, page Alll-4). In addition, the
B-Plant solvent extraction equipment was operated periodically to separate strontium from CAW
solutions following the PTA processing to separate cesium. Strontium separation from
high-level waste solutions using the solvent extraction equipment continued at B-Plant until
1977. The aqueous waste from the solvent extraction process was evaporated in the Cell 23
evaporator and transferred to underground storage tanks.

3.3 PUREXPLANT

The PUREX plant was operated from 1956 through 1988 to reprocess irradiated nuclear fuels.
The PUREX Plant processed both aluminum coated and zirconium clad itradiated nuclear fuels.
For the aluminum coated fuel, the fuel coating was dissolved in sodium hydroxide solution. The
coating removal waste (designated as CW) was inherently alkaline and did not require
neutralization before transfer to underground storage tanks. The zirconium clad fuel; Zircaloy®!
(98.5% Zr and 1.5% Sn), was dissolved in a solution of ammonium fluoride and ammonium
nitrate. The zirconium cladding waste was neutralized (designated as NCRW) by addition of
sodium hydroxide solution before transfer to underground storage tanks (PFP-P-020-00001).

! Zircaloy® is a trademark of Teledyne Wah Chang, Albany, Oregon.
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After dissolving the coating / cladding on the irradiated nuclear fuel, the uranium fuel elements
were then dissolved. The dissolved fuel elements are then processed through a solvent extraction
system that used tri-butyl phosphate solvent in a normal paraffin hydrocarbon diluent. The
fission products and impurities separated during the uranium and plutonium solvent extraction
process were neutralized and transferred underground storage tanks, forming supernatant and
sludges within the tanks. The supernatant, known as PUREX supernatant neutralized (PSN)
were stored separately in the 200 East Area tank farms and eventually processed in the B-Plant to
remove cesium. The plutonium solutions generated at the PUREX Plant were transferred to the
234-5Z building (Z-Plant) for further processing. Uranium solutions were transferred to the
224-U building (UO; Plant) for conversion to an oxide and transfer to offsite facilities for re-use
in the fabrication of nuclear fuel.

3.4 TRI-BUTYL PHOSPHATE (TBP) PLANT

The 221-U Plant was originally constructed and contained equipment for conducting the Bismuth
Phosphate process, similar to 221-B and 221-T Plants. However, the Bismuth Phosphate process
was never conducted in the 221-U Plant. Instead, the equipment in the 221-U Plant was replaced
~ with a solvent extraction process to separate uranium from stored Bismuth Phosphate metal
waste. The uranium solvent extraction process used tri-butyl phosphate (TBP) as the solvent
dissolved in a hydrocarbon diluent. The so-called Tri-Butyl Phosphate Plant derived its name
from the solvent used to separate uranium from the metal waste. ‘

Processing of metal waste solutions in the TBP Plant was conducted from November 1952
(HW-26376-DEL, page Ed-3) through March 1957 (HW-51240). In the TBP Plant, there were
two parallel processing lines (Line A and Line B) with identical equipment. The following
discussion is applicable to either processing line.

Metal waste stored in the single-shell tanks consisted of precipitated sludge and supernatant.
Both the supernatant and sludge contained uranium. The metal waste supernatant was first
removed from a cascade of the single-shell tanks and collected in a separate single-shell tank.
Metal waste sludge was then sluiced from a single-shell tank using the metal waste supernatant
that was previously collected. The metal waste shury was accumulated in several stainless steel
tanks contained in an underground concrete vault. The metal waste sludge was allowed to settle

" in the stainless steel tank and the supernatant removed for re-use in sluicing studge. The metal
waste sludge was then dissolved in nitric acid and combined with metal waste supernatant. The
nitric acidic concentration of the metal waste was adjusted to ensure the waste was stabile and
did not form precipitates (HW-19140, pages 216 - 219).

The acidic metal waste solution was then transferred to-the TBP Plant. In the TBP Plant, the
acidic metal waste was evaporated to remove excess liquid and centrifuged to remove solids

(HW-19140, pages 311 - 312). The clarified acidic solution was transferred to the RA pulse-
column that contained tri-butyl phosphate solvent in a hydrocarbon diluent.
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In the RA column, uranium was extracted from the acidic solution into the organic solvent phase.
A dilute nitric acid scrub solution was introduced into the RA column to remove trace amount of
cesium and strontium fission products that were co-extracted with the uranium. Cerium,
ruthenium, niobium, and zirconium fission products are co-extracted with the uranium. The
scrub solution also contained ferrous ammonium sulfate to reduce plutonium to the III valence
state and prevent extraction along with the uranium into the organic solvent phase. Therefore,
plutonium and cesium and strontium fission products remained in the aqueous phase along with
approximately 0.5 percent of the uranium present in the feed to the column (HW-19140,

pages 405 - 420). The aqueous waste leaving the RA column was known as the RAW stream.

The organic solvent phase containing the uranium and co-extracted fission products (cerium,
ruthenium, niobium, and zirconium) was transferred to the RC pulse-column where uranium
along with co-extracted plutonium and fission products were stripped from the solvent using
0.01 M nitric acid (HW-19140, pages 421 — 423). The 0.01 M nitric acid strip solution
containing the recovery uranium was transferred to the 224-U Building (UO; Plant) for further
processing. In the UO; Plant, the uranium nitrate solution was evaporated to reduce the solution
volume, calcined, and packaged for transportation off-site.

The organic solvent from the RC column was transferred to the RO pulse-column for removal of
organic degradation products. The organic solvent was contacted with 0.4 M sodium sulfate to
remove organic degradation products (HW-19140, pages 1111 — 1112). The aqueous waste
solution from the RO column (designated as ROW stream) was combined with the RAW stream
for treatment. :

The combined RAW and ROW waste solutions were neutralized using sodium hydroxide
solution to a pH greater than 9.5 (HW-19140, page 1206). Neutralization of the combined RAW
and ROW waste resulted in the formation of sodium salts (e.g., sodium nitrate, sodium sulfate,
and sodium phosphate). The neutralized RAW / ROW waste was then concentrated to minimize
the volume of waste. Ammonia was evolved from the neutralized waste during the concentration
step. The concentrated TBP Plant waste was then transferred to the single-shell tanks for storage
(HW-19140, pages 1206 - 1209).

Beginning on September 29, 1954, the TBP Plant RAW / ROW waste was treated within the
221-U Plant to precipitate cesium-137 and strontinm-90 (HAN-62359-DEL, monthly report for
September 1954, page 44). Cesium-137 and strontium-90 were precipitated by adding potassium
ferrocyanide, sodium hydroxide, and nickel sulfate to the acidic TBP Plant waste (HW-30399
and HW-31731). The scavenged TBP Plant (RAW / ROW) waste was not concentrated. The
scavenged TBP Plant waste was transferred to single-shell tanks where the nickel ferrocyanide
(NizFe(CN)s) precipitate was allowed to settle. The scavenged TBP Plant supernatant was then
discharged to cribs or trenches (HW-48518, pages 15 to 20).
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3.5 242-B WASTE EVAPORATOR

The 242-B Evaporator was designed to process 1C/CW supernatant from the 221-B Bismuth
Phosphate Plant. The 242-B Evaporator design capacity for processing 1C/CW supernatant was
approximately 500 gallons per hour. The evaporator was a pot type evaporator with internal
steam heating coils. The evaporator vessel and associated piping was constructed of stainless
steel to although for decontamination with nitric acid. The evaporator vessel was contained ina
structure with 18-inch concrete walls to provide radiation shielding (ART-11953).

The evaporator was constructed adjacent to the 241-B Tank Farm from July 1951
(HW-21802-DEL, page 43) through December 8, 1951 (HW-23140-DEL, page 34). Tank
241-B-106 was used as the feed tank to the evaporator.

The evaporator commenced processing stored 1C/CW supernatant on December 14, 1951
(HW-23140-DEL, page 34). The 1C/CW supernatant that had been stored in single-shell tanks
within 241-B, 241-C, 241-BX and 241-BY Tank Farms was processed through the evaporator -
from December 14, 1951 through February 1953. The concentrated 1C/CW supernatant was
stored in tanks 241-B-104, 241-B-105, 241-B-107, 241-B-108, and 241-B-109.

The concentrated 1C/CW supernatant contained in tanks 241-B-104, 241-B-105, 241-B-107,
241-B-108, and 241-B-109 was reprocessed in the 242-B Evaporator from February 18, 1953
(HW-27842, page 9) through July 1953 (HW-29054, page 2) and stored in tanks 241-B-107,

241-B-108, and 241-B-109.

The 242-B Evaporator was then used to process waste from the TBP Plant that had been stored
in 241-C Tank Farm. On September 20, 1953, TBP Plant waste was transferred from tank
241-C-112 to tank 241-B-106 for processing in the 242-B Evaporator (HW-29624, pages 2 and
4). The concentrated TBP Plant waste was stored in tank 241-B-104 (HW-29624, page 4).
TBP Plant waste stored in tank 241-BX-109 was processed through the 242-B Evaporator in
October 1953, with the concentrated TBP Plant waste stored in tank 241-B-104 (HW-29905,
page 4). Tank 241-BX-109 was used to receive waste from the TBP Plant waste, which was
periodically transferred to tank 241-B-106 for processing through the 242-B Evaporator. The
TBP Plant waste was processed through the 242-B Evaporator from October 1953 (HW-30250,
pages 4 and 5) through October 1954 (HW-33544, page 4). TBP Plant waste that was stored in
tank 241-BX-108 was also transferred to tank 241-B-106 on March 21, 1954 for processing
through the 242-B Evaporator (HW-31374, page 5). The concentrated TBP Plant wastes were
stored in tanks 241-B-101, 241-B-102, 241-B-103, 241-B-105, 241-B-107, 241-B-109,
241-B-110, 241-B-111, 241-BX-110, 241-BX-111, and 241-BX-112.

The 242-B Evaporator was shut down on October 28, 1954 (HW-45163-RD, page 71).
Evaporation of the TBP Plant waste was no longer conducted. As discussed in Section 3.4,
beginning on September 29, 1954, the TBP Plant waste was treated in the 221-U Plant to
precipitate cesium-137 and strontium-90 before being discharged to the single-shell tanks. The
treated TBP Plant waste, known as scavenged waste was transferred to single-shell tanks where
the precipitate was allowed to settle. The scavenged TBP Plant supernatant was then discharged
cribs or trenches.
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40 RADIONUCLIDE ANALYSES OF WASTE IN TANK 241-B-107

Two core samples (number 217 and 218) of the waste contained in tank 241-B-107 were
obtained in July 1997. All segments of core sample 217 were analyzed for anions, cations, and
total alpha emitting radionuclides. All segments of core sample 218 were analyzed for anions
and cations. However, because of poor sample recovery, only the lower two segments of core
sample 218 were analyzed for alpha emitting radionuclides. No additional radionuclide analyzes
were conducted on the tank 241-B-107 core samples.

Waste templates were used to estimate the concentration of individual radionuclides present in
the tank 241-B-107 waste®. Based on the relatively high aluminum and Jow sodium content and
the tank fill history (see Section 2.2.6), the top layer of waste in tank 241-B-107 is assumed to be
PUREX coating removal waste. The middle layer of waste in tank 241-B-107 is assumed to be
saltcake based on the relatively high sodium to insoluble metal mass ratio and the tank fill
history, which included the storage of concentrated 1C/CW supematant in tank 241-B-107 (see
Section 2.2.2). The bottom layer of waste in tank 241-B-107 is assumed to be 1C/CW sludge
based on the relatively high insoluble metal content and the tank fill history (see Section 2.2.1).
Waste templates for each of these waste types and the estimated volume of each waste layer were
then applied to estimate the concentration of radionuclides present in the tank 241-B-107 waste.
These estimates are known as the best-basis inventory.

Table 8 provides the best-basis inventory for transuranic elements (i.e., neptunium-237,
plutonium-238, plutonium-239, plutonium-240, and americium-241), cesium-137, and
strontium-90 contained in the tank 241-B-107 sludge and saltcake, as reported on June 3, 2003
from the Tank Waste Information Network (TWINS) database’. The concentration of
transuranic elements in the tank 241-B-107 sludge is estimated to be 531.7nCi/g. The
cesium-137 and strontium-90 concentrations in the tank 241-B-107 sludge are estimated to be
28.4uCi/g and 222 .4uCi/g.

The inventories of transuranic elements, cesium-137, and strontium-90, in tank 241-B-107
sludge are also compared to the inventory of these radionuclides present in all 177 underground
storage tanks at the Hanford Site in Table 8. The inventory of transuranic elements in tank
241-B-107 sludge is approximately 0.13 percent of the total inventory of transuranic elements
present in all 177 underground storage tanks at the Hanford Site. The inventories of cesium-137
and strontium-90 in tank 241-B-107 sludge are approximately 0.03 percent and 0.24 percent of
the total inventory of cesium-137 and strontium-90 present in all 177 underground storage tanks
at the Hanford Site.

2 See Tank Waste Information Network System (http:/twins.pnl.gov:8001/twins.htm) for discussion of waste
templates and application for estimating waste composition.
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Table 8. Transuranic Elements and Fission Products' in Tank 241-B-107

Tank TRU Cs-137 Sr-90
nCilg Ci uCi/g Ci uCi/g Ci
241-B-107 Sludge 5317 285.2 284 15,210 2224 |- 119,270
241-B-107 Saltcake 30.0 13.7 16.8 7,690 5.6 2,560
All 177 Tanks Not 226,511 Not | 46,080,000 Not | 50,280,000
applicable applicable applicable :
241-B-107 Shudge as a 0.13% 0.03% 0.24%
percentage of all 177 tanks

Note: TRU = Transuranic
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5.0

SUMMARY

The waste types received in tank 241-B-107 and their disposition are summarized in Table 9.
Based on the waste transfer history, the 86,000 gallons of sludge stored in tank 241-B-107 is a
mixture of 1C/CW sludge from the 221-B Bismuth Phosphate Plant and PUREX coating
removal waste. Tank 241-B-107 also contains 75,000 gallons of saltcake, which is from

221-B 1C/CW supernatant that had been concentrated in the 242-B Evaporator.

The estimated concentration of transuranic elements present in the sludge stored in tank
241-B-107 is approximately 531.7 nCi/g. The estimated concentrations of cesium-137 and
strontium-90 in the sludge contained in tank 241-B107 are approximately 28.5 pCi/g and

222.4 uCi/g.
Table 9. Waste Transfer History for Tank 241-B-107
. Waste Volume' in
Date Waste Type Source Disposition Tank 241-B-107
Supernatant | Sludge
(gallons) | (gallons)
04/1945 to 04/1946 | 1C/CW 221-B Plant | Received 1,590,000 gallons of 1C/CW 530,000
waste that cascaded into tanks 241-B-108 total
and 241-B-109. 1C/CW precipitated
during storage.
12/1951 to 08/1953 | Concentrated 242-B Processed 1C/CW supernatant from 358,000 172,000
1C/ICW Evaporator | multiple tanks in 242-B Evaporator for
Supernatant concentration and storage. Stored
331,000 gallons of concentrated 1C/CW
supernatant in tank 241-B-107.
Re-evaporated 1C/CW supernatant
contained in B-Farm tanks in
242-B Bvaporator and stored in tanks
241-B-107, 241-B-108, and 241-B-109.
08/1954 Concentrated Transferred 320,375 gallons of 0 225,000
1C/CW concentrated 1C/CW supernatant to
Supematant 216-B-37 trench for disposal.
10/1954 to 09/1957 | TBP Plant Waste 242-B Transferred 305,000 gallons of 305,000 225,000
Supematant Evaporator | concentrated TBP Plant supernatant from
242-B Evaporator to tank 241-B-107.
09/1957 TBP Plant Waste Transferred 264,000 gallons of 0 261,000
Supernatant concentrated TBP Plant supematant from
tank 241-B-107 to tank 241-C-101 for
scavenging in 244-CR Vault.
37 Quarter 1963 PUREX Coating Tank Received 264,000 gallons of PUREX 264,000 261,000
Removal Waste 241-C-102 | coating removal waste.
3™ Quarter 1969 PUREX Coating Transferred 327,000 gallons of 0 201,000
Removal Waste supernatant to In-Tank Solidification
Unit No. 1 for concentration and storage.
06/1972 to 03/1985 | Supernatant and Saltwell pumped tank as part of interim 0 194,000
Interstitial Liquids stabilization program.

TThe reported waste volumes are for the end of the date period.
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HW-7-5802-DEL, 1947, Hanford Engineering Works Monthly Report January 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-5944-DEL, 1947, Hanford Engineering Works Monthly Report February 1947,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-6048-DEL, 1947, Hanford Engineering Works Monthly Report March 1947,
E. I Du Pont De Nemours Company, Richland, Washington.

HW-7-6184-DEL, 1947, Hanford Engineering Works Monthly Report April 1 947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-6391-DEL, 1947, Hanfdrd Engineering Works Monthly Report May 1947,
E. 1. Du Pont De Nemours Company, Richland, Washington. '

HW-7-7454-DEL, 1947, Hanford Engineering Works Monthly Report June 1947,
E. L. Du Pont De Nemours Company, Richland, Washington.

HW-7283-DEL, 1947, Hanford Engineering Works Monthly Report July 1947,
E. L. Du Pont De Nemours Company, Richland, Washington.

HW-7504-DEL, 1947, Hanford Engineering Works Monthly Report August 1 947,
E. L. Du Pont De Nemours Company, Richland, Washington.

HW-7795-DEL, 1947, Hanford Works Monthly Report September 1947,
E. L Du Pont De Nemours Company, Richland, Washington.

HW-7997-DEL, 1947, Hanford Works Monthly Report October 1947,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-8267-DEL, 1947, Hanford Works Monthly Report November 1947,
E. . Du Pont De Nemours Company, Richland, Washington.

HW-8438-DEL, 1948, Hanford Works Monthly Report December 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-893 l-DEL, 1948, Hanford Works Monthly Report January 1948,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-9191-DEL, 1948, Hanford Works Monthly Report February 1948,
E. L. Du Pont De Nemours Company, Richland, Washington.

HW-9595-DEL, 1948, Hanford Works Monthly Report March 1948,
E. 1. Du Pont De Nemours Company, Richland, Washington.
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HW-9922-DEL, 1948, Hanford Works Monthly Report April 1948, General Electric Company,
Richland, Washington. \

HW-10166-DEL, 1948, Hanford Works Monthly Report May 1948, General Electric Company,
-Richland, Washington.

HW-10378-DEL, 1948, Hanford Works Monthly Report June 1948, General Electric Company,
Richland, Washington.

HW-10714-DEL, 1948, Hanford Works Monthly Report July 1948, General Electric Company,
Richland, Washington.

HW-10993-DEL, 1948, Hanfbrd Works Monthly Report August 1948, General Electric
Company, Richland, Washington.

HW-11226-DEL, 1948, Hanford Works Monthly Report September 1948, General Electric
Company, Richland, Washington.

HW-11499-DEL, 1948, Hanford Works Monthly Report October 1948, General Electric
Company, Richland, Washington.

HW-11835-DEL, 1948, Hanford Works Monthly Report November 1948, General Electric
Company, Richland, Washington.

HW-12086-DEL, 1949, Hanford Works Monthly Report December 1948, General Electric
Company, Richland, Washington.

HW-12391-DEL, 1949, Hanford Works Monthly Report January 1949, General Electric
Company, Richland, Washington.

HW-12666-DEL, 1949, Hanford Works Monthly Report February 1949, General Electric
Company, Richland, Washington.

HW-12937-DEL, 1949, Hanford Works Monthly Report March 1949, General Electric
Company, Richland, Washington. .

HW-13190-DEL, 1949, Hanford Works Monthly Report April 1949, General Electric Company,
Richland, Washington.

HW-13561-DEL, 1949, Hanford Works Monthly Report May 1949, General Electric Company,
Richland, Washington.

HW-13793-DEL, 1949, Hanford Works Monthly Report June 1949, General Electric 'Company,
Richland, Washington.
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HW-14043-DEL, 1949, Hanford Works Monthly Report July 1949, General Electric Company,
Richland, Washington.

HW-14338-DEL, 1949, Hanford Works Monthly Report August 1949, General Electric
Company, Richland, Washington.

HW-14596-DEL, 1949, Hanford Works Monthly Report September 1949, General Electric
Company, Richland, Washington.

HW-14916-DEL, 1949, Hanford Works Monthly Report October 1949, General Electric
Company, Richland, Washington.

HW-15267-DEL, 1949, Hanford Works Monthly Report November 1949, General Electric
Company, Richland, Washington.

. HW-1550-DEL, 1950, Hanford Works Monthly Report December 1949, General Electric
' Company, Richland, Washington.

HW-15843-DEL, 1950, Hanford Works Monthly Report January 1950, General Electric
Company, Richland, Washington.

HW-17056-DEL, 1950, Hanford Works Monthly Report February 1950, General Electric
Company, Richland, Washington.

HW-17410-DEL, 1950, Hanford Works Monthly Report March 1950, General Electric
Company, Richland, Washington.

HW-17660-DEL, 1950, Hanford Works Monthly Report April 1950, General Electric Company,
Richland, Washington.

HW-17971-DEL, 1950, Hanford Works Monthly Report May 1950, General Electric Company,
Richland, Washington.

HW-18221-DEL, 1950, Hanford Works Monthly Report June 1950, General Electric Company,
Richland, Washington.

HW-18473-DEL, 1950, Hanford Works Monthly Report for July 1950, General Electric
Company, Richland, Washington.

HW-18740-DEL, 1950, Hanford Works Monthly Report for August 1950, General Electric
Company, Richland, Washington.

HW-19021-DEL, 1950, Hanford Works Monthly Report for September 1950, General Electric
Company, Richland, Washington.
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HW-19325-DEL, 1950, Hanford Works Monthly Report for October 1950, General Electric
Company, Richland, Washington.

HW-19622-DEL, 1950, Hanford Works Monthly Report for November 1950, General Electric
Company, Richland, Washington.

HW-19842-DEL, 1950, Hanford Works Monthly Report for December 1950, General Electric
Company, Richland, Washington.

HW-20161-DEL, 1951, Hanford Works Monthly Report for January 1951, General Electric
Company, Richland, Washington.

HW-20438-DEL, 1951, Hanford Works Monthly Report for February 1951, General Electric
Company, Richland, Washington.

HW-20671-DEL, 1951, Hanford Works Monthly Report for March 1951, General Electric
Company, Richland, Washington.

H"W-20991-DEL, 1951, Hanford Works Monthly Report for April 1951, General Electric
Company, Richland, Washington.

HW-21260-DEL, 1951, Hanford Works Monthly Report for May 1951, General Electric
Company, Richland, Washington.

HW-21506-DEL, 1951, Hanford Works Monthly Report for June 1951, General Electric
Company, Richland, Washington.

HW-21802-DEL, 1951, Hanford Works Monthly Report for July 1951, General Electric
Company, Richland, Washington.

HW-22075-DEL, 1951, Hanford Works Monthly Report for August 1951, General Electric
Company, Richland, Washington.

HW-22304-DEL, 1951, Hanford Works Monthly Report for September 1951, General Electric
Company, Richland, Washington.

HW-22610-DEL, 1951 Hanford Works Monthly Report for October 1951, General Electric
Company, Richland, Washington.

HW-22875-DEL, 1951 Hanford Works Monthly Report for November 1951, General Electric
Company, Richland, Washington.

HW-23140-DEL, 1952, Hanford Works Monthly Report for December 1951, General Electric
Company, Richland, Washington.
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HW-23437-DEL, 1952, Hanford Works Monthly Report for January 1952, General Electric
Company, Richland, Washington.

HW-23698-DEL, 1952, Hanford Works Monthly Report for February 1932, General Electric
Company, Richland, Washington.

HW-23982-DEL, 1952, Hanford Works Monthly Report for March 1952, General Electric
Company, Richland, Washington.

HW-27775, 1953, Waste Status Summary, Separations Section, Planning and Separations,
March 31, 1953, General Electric Company, Richland, Washington.

HW-27838, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department, April, May, June 1952, General Electric Company,
Richland, Washington.

HW-27839, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department; Separations Section, July, August, September 1952,
General Electric Company, Richland, Washington.

HW-27840, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department; Separations Section, October, November, December 1 952,
General Electric Company, Richland, Washington.

HW-27841, 1953, Waste Status Summary, Separations Section Planning and Scheduling Group
Waste Control Manufacturing Department; Separations Section, January 1953,
General Electric Company, Richland, Washington.

HW-27842, 1953, Waste Status Summary, Separations Section, Planning and Scheduling Group
Waste Control Manufacturing Department; Separations Section, February 1953,
General Electric Company, Richland, Washington.

HW-28043, 1953, Waste- Status Summary, Separations Section, Planning and Scheduling,
Separations - Operations, April 30, 1953, General Electric Company, Richland,
Washington.

HW-28377, 1953, Waste-Status Summary, Separations Section, Planning and Scheduling,
Separations - Operations, May 31, 1953, General Electric Company, Richland,
Washington.

HW-28712, 1953, Waste-Status Summary, Separations Section, Planning and Scheduling,
Separations — Operations, June 30, 1953, General Electric Company, Richland,
Washington.

HW-29054, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, July 31, 1953, General Electric Company, Richland, Washington.
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HW-29242, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, August 31, 1953, General Electric Company, Richland, Washington.

HBW-29624, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, September 30, 1953, General Electric Company, Richland, Washington.

HW-29905, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, October 31, 1953, General Electric Company, Richland, Washington.

HW-30250, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, November 30, 1953, General Electric Company, Richland, Washington.

HW-30498, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, December 31, 1953, General Electric Company, Richland, Washington.

HW-30851, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling '
Separations — Operations, January 31, 1954, General Electric Company, Richland,
Washington.

HW-31126, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Operations, F ebruary 1954, General Electric Company, Richland,
Washington.

HW-31374, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Operations, March 31, 1954, General Electric Company, Richland,
Washington.

HW-31811, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separatzons Operations, April 30, 1954, General Electric Company, Richland,
Washington.

HW-32110, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Operations, May 31, 1954, General Electric Company, Richland,
. Washington

HW-32389, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Operations, June 30, 1954, General Electric Company, Richland,
Washington.

HW-32697, 1954, Waste- Status Summary; Separations Section, Production Planning and

Scheduling Separations — Engineering and Control, July 31, 1954, General Electric
Company, Richland, Washington
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HW-33002, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations — Projects and Personnel Development Sub-section, August 31, 1954,
General Electric Company, Richland, Washington.

HW-33396, 1954, Waste- Status Summary; Separations Sectioh Planning and Scheduling
Separations, Projects and Personnel Development Sub-section, September 3 1 1954,
General Electric Company, Richland, Washington.

HW-33544, 1954, Waste- Status Summary; Separations Section, Separations —Projects and
Personnel Development Sub-section, October 31, 1954, General Electric Company,
Richland, Washington.

HW-33591, 1954, Summary of Liquid Radioactive Wastes Discharged to the Ground — 200
Areas July 1952 through June 1954, General Electric Company, Richland, Washington.

HW-33904, 1954, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-section, November 30, 1954, General Electric Company,
Richland, Washington.

HW-34412, 1954, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-section, December 31, 1954, General Electric Company,
Richland, Washington.

HW-35022, 1955, Waste- Status Summary; Separations Section, Separations ~ Projects and
Personnel Development Sub-section, January 31, 1955, General Electric Company,
Richland, Washington.

HW-35628, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, February 1955, General Electric Company,
Richland, Washington.

HW-36001, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, March 31, 1955, General Electric Company,
Richland, Washington.

HW-36553, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, April 30, 1955, General Electric Company,
Richland, Washington.

HW-37143, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, May 1955, General Electric Company, Richland,
Washington.

HW-38000, 1955, Waste- Status Summary; Separations Section, Separations — Projects and

Personnel Development Sub-Section, June 30, 1955, General Electric Company,
Richland, Washington.
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HW-38401, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, July 31, 1955, General Electric Company,
Richland, Washington.

HW-38926, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, August 31, 1955, General Electric Company,
Richland, Washington.

HW-39216, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, September 30, 1955, General Electric Company,
Richland, Washington.

HW-39850, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, October 1955, General Electric Company,
Richland, Washington. |

HW-40208, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, November 30, 1955, General Electric Company,
Richland, Washington.

HW-40816, 1955, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, December 31, 1955, General Electric Company,
Richland, Washington.

HW-41038, 1956, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-section, January 31, 1956, General Electric Company,
Richland, Washington.

HW-41812, 1956, Waste- Status Summary,; Separations Section, Separations — Projects and
Personnel Development Sub-Section, February 1956, General Electric Company,
Richland, Washington.

HW-42394, 1956, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, March 31, 1956, General Electric Company,
Richland, Washington.

HW—42993, 1956, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, April 30, 1956, General Electric Company,
Richland, Washington.

HW-43490, 1956, Waste- Status Summary, Seﬁarations Section, Separations — Projects and

Personnel Development Sub-Section, May 31, 1956, General Electric Company,
Richland, Washington.
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HW-43895, 1956, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, June 30, 1956, General Electric Company,
Richland, Washington.

HW-44860, 1956, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, July 31, 1956,General Electric Company, Richland,
Washington.

HW-45140, 1956, Waste- Status Summary; Separations Section, Separations — Projects and
Personnel Development Sub-Section, August 31, 1956, General Electric Company,
Richland, Washington.

HW-45738, 1956, Waste- Status Summary; Chemical Processing Department, Production
Operation — Chemical Processing Department, September 30, 1956, General Electric
Company, Richland, Washington.

HW-46382, 1956, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Operation, October 1956, General Electric Company, Richland,
Washington. .

HW-47052, 1956, Waste- Status Sitmmary; Chemical Processing Department, Planning and
Scheduling Production Operation, November 30, 1956, General Electric Company,
Richland, Washington.

HW-47640, 1956, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Operation, December 31, 1956, General Electric Company,
Richland, Washington.

HW-48144, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Operation, January 31, 1957, Hanford Atomic Products,
Richland, Washington.

HW-48846, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Operation, February 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-49523, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Operation, March 31, 1957, Hanford Atomic Products
Operation, Richland, Washington. v

HW-50127, 1957, Waste- Status Summary; Chemical Processing Department, Planning and

Scheduling — Production Operation, April 30, 1957, Hanford Atomic Products Operation,
Richland, Washington. .

A-29




RPP-17702 Rev.0

HW-50617, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Operation, May 31, 1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-51348, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Operation, June 30, 1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-51858, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Operation, July 31, 1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-52414, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling — Production Operation, August 31, 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-52932, 1957, Waste- Status Summary,; Chemical Processiﬁg Department, Planning and
Scheduling — Production Operation, September 30, 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-53573, 1957, Waste- Status Summary; Chemical Processing Department, October 1957,
Hanford Atomic Products Operation, Richland, Washington.

HW-54067, 1957, Waste- Status Summary; Chemical Processing Department, November 30,
1957, Hanford Atomic Products Operation, Richland, Washington.

HW-54519, 1958, Waste- Status Summary; Chemical Processing Department, December 31,
1957, Hanford Atomic Products Operation, Richland, Washington.

HW-54916, 1958, Waste- Status Summary, Chemxcal Processing Department, January 31, 1958,
Hanford Atomic Products Operatlon, Richland, Washington.

HW-55264, 1958, Waste- Status Summa)y, Chemical Processing Departmeni, February 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-55630, 1958, Waste- Status Summary; Chemical Processing Department, March 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-55997, 1958, Waste- Status Summary; Chemical Processing Department, April 30, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-56357, 1958, Waste- Status Summary; Chemical Processing Department, May 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-56761, 1958, Waste- Status Summary,; Chemical Processing Department, June 30, 1958,
Hanford Atomic Products Operation, Richland, Washington.
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HW-57122, 1958, Waste- Status Summary; Chemical Processing Department, July 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-57550, 1958, Waste- Status Summary; Chemical Processing Department, August 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-57711, 1958, Waste- Status Summary,; Chemical Pfocessing Department, September 30,
1958, Hanford Atomic Products Operation, Richland, Washington.

HW-58201, 1958, Waste- Status Summary; Chemical Processing Department, October 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-58579, 1958, Waste- Status Summary; Chemical Processing Department, November 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-58831, 1959, Waste- Status Summary; Chemical Processing Department, December 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-59204, 1959, Waste- Status Summary; Chemical Processing Department, January 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-59586, 1959, Waste- Status Summary; Chemical Processing Department, February 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-60065, 1959, Waste- Status Summary,; Chemical Processing Department, March 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-60419, 1959, Waste- Status Summary; Chemical Processing Department, April 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-60738, 1959, Waste- Status Summary; Chemical Processing Department, May 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-61095, 1959, Waste- Status Summary; Chemical Processing Department, June 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-61582, 1959, Waste- Status Summary; Chemical Processing Department, July 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-61952, 1959, Waste- Status Summary; Chemical Processing Department, August 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-62421, 1959, Waste- Status Summary; Chemical Processing Department, September 1939,
Hanford Atomic Products Operation, Richland, Washington.
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HW-62723, 1959, Waste- Status Summary; Chemical Processing Department, October 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-63083, 1959, Waste- Status Summary; Chemical Processing Department, November 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-63559, 1960, Waste- Status Surﬁmary; Chemical Processing Department, December 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-63896, 1960, Chemical Processing Department — Waste Status Summary, January 1 960,
Hanford Atomic Products Operation, Richland, Washington.

HW-64373, 1960, Chemical Processing Department — Waste Status Summary, February 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-64810, 1960, Chemical Processing Department Waste Status Summary March 1-31, 1960,
General Electric Company, Richland, Washington.

HW-65272, 1960, Chemical Processing Department — Waste Status Summary, April 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-65643, 1960, Chemical Processing Department Waste Status Summary May 1-31, 1960,
General Electric Company, Richland, Washington.

HW-66187, 1960Chemical Processing Department — Waste Status S’ummary, June 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-66557, 1960, Chemical Processing Department — Waste Status Summary, July 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-66827, 1960, Chemical Processing Department — Waste Status Summary, August 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-67696, 1960, Chemical Processing Department — Waste Status Summary, September 1960,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-67705, 1960, Chemical Processing Department — Waste Status Summary, October 1960,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-68291, 1961, Chemical Processing Department — Waste Status Summary, November 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-68292, 1961, Chemical Processing Department — Waste Status Summary, December 1960,
Hanford Atomic Products Operation, Richland, Washington.
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HW-71610, 1961, Chemical Processing Department — Waste Status Summary, January - June
1961, Hanford Atomic Products Operation, Richland, Washington.

HW-72625, 1962, Chemical Processing Department — Waste Status Summary, July — December
1961, Hanford Atomic Products Operation, Richland, Washington.

HW-74647, 1962, Chemical Processing Department — Waste Status Summary,Planning and
Scheduling Production Operation, January — June 1962, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

HW-76223, 1962, Chemical Processing Department — Waste Status Summary, Planning and
Scheduling Production Operation, July — December 1962, Hanford Atomic Products
Operation, Richland, Washington.

HW-78279, 1963, Chemical Processing Department — Waste Status Summary, Planning and
Scheduling Production Operation, January - June 1963, Hanford Atomic Products
Operation, Richland, Washington.

HW-80379, 1964, Chemical Processing Department — Waste Status Summary, Planning and
Scheduling Production Operation, July — December 1963, Hanford Atomic Products
Operation, Richland, Washington.

HW-83308, 1964, Chemical Processing Department — Waste Status Summary, Planning and
Scheduling Production Operation, January — June 1964, Hanford Atomic Products
Operation, Richland, Washington.

HW-83906-C-RD, 1964, Chemical Processing Department 200 West Area Tank Farm Inventory
and Waste Reports January 1957 through December 1958, General Electric Company,
Richland, Washington.

1S0-226, 1966, Chemical Processing Division — Waste Status Summary January 1, 1966 through
March 31, 1966, ISOCHEM INC., Richland, Washington.

1S0-404, 1966, Chemical Processing Division — Waste Status Summary April 1, 1966 through
June 30, 1966, ISOCHEM INC., Richland, Washington.

ISO-538, 1966, Chemical Processing Division — Waste Status Summary July 1, 1966 through
September 30, 1966, ISOCHEM INC., Richland, Washington.

ISO-674, 1967, Chemical Processing Division Waste Status Summary October 1, 1966 —
December 31, 1966, Operations Analysis Waste Management Section Contract AT
(45-1)-1851, Item G-9, ISOCHEM Inc., Richland, Washington.

ISO-806, 1967, Chemical Processing Division-Waste Status Summary January 1, 1967 Through
March 31, 1967, ISOCHEM INC., Richland, Washington.
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I1S0-967, 1967, Chemical Processing Division-Waste Status Summary April 1, 1967 Through
June 30, 1967, ISOCHEM INC., Richland, Washington. .

RL-SEP-260, 1965, Chemical Processing Department — Waste Status Summary, July 1, 1964
Through December 31, 1964, Hanford Atomic Products Operation, Richland,
Washington.

RL-SEP-659, 1965, Chemical Processing Department — Waste Status Summary, January 1, 1963
Through June 30, 1965, Hanford Atomic Products Operation, Richland, Washington.

RL-SEP-821, 1965, Chemical Processing Department — Waste Status Summary, July 1, 1965
Through September 30, 1965, Hanford Atomic Products Operation, Richland,
" Washington.

RL-SEP-923, 1966, Chemical Processing Department — Waste Status Summary, October 1, 1965

Through December 31, 1965, Hanford Atomic Products Operation, Richland,
Washington.
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EXECUTIVE SUMMARY

A review of waste transfer documentation was conducted to determine the origin of waste
transferred into single-shell tanks 241-B-110 and 241-B-111. This review was conducted to
support decisions concerning disposition of the waste present in tanks 241-B-110 and
241-B-111.

These two tanks were operated for a number of years in a cascade along with tank 241-B-112.
Waste was transferred into tank 241-B-110 and when this tank was filled, waste overflowed
through an underground pipeline into tank 241-B-111. Similarly, when tank 241-B-111 was
filled, waste overflowed through an underground pipeline into tank 241-B-112. In 1947, piping
modifications were conducted which allowed waste to be transferred directly into any one of
these three tanks. The wastes transferred into tanks 241-B-110, 241-B-111, and 241-B-112 are
summarized in Table ES-1. Tanks 241-B-110, 241-B-111, and 241-B-112 generally received
waste from operations conducted in the 221-B Plant.

Tanks 241-B-110, 241-B-111, and 241-B-112 received second decontamination cycle (2C) waste
from spent nuclear fuel reprocessing (Bismuth Phosphate process) conducted in the 221-B Plant
from May 1945 through June 1952. Low-activity cell drainage (5-6) waste was also transferred
from B-Plant into these three tanks from June 1951 through June 1952. After cessation of the
Bismuth Phosphate process in June 1952, tanks 241-B-110, 241-B-111, and 241-B-112 received
wastes from cleanout of B-Plant from July 1952 through September 1954. The 2C, 5-6, and
equipment cleaning wastes were purposely precipitated in tanks 241-B-110 and 241-B-111 to
separate transuranic elements (primarily plutonium and americium), with supernatant cascading
into tank 241-B-112. The soluble fractions of these wastes were transferred from tank
241-B-112 to an underground crib.

Following the shutdown of B-Plant, tanks 241-B-110 and 241-B-111 received evaporator
bottoms from the 242-B Evaporator in April 1954. The evaporator bottoms waste was
subsequently transferred to other single-shell tanks as part of plans to reactivate B-Plant.
Reactivation of B-Plant for spent nuclear fuel reprocessing was conducted from October 1955
through March 1957. Equipment and process cells were flushed as part of these reactivation
activities. These flush solutions were routed to tanks 241-B-110, 241-B-111, and 241-B-112,
with the supernatant discharged from tank 241-B-112 to an underground crib. Plans to reactivate
B-Plant for spent fuel reprocessing were cancelled in March 1957 and the plant was idled.

B-Plant was then reactivated for separating fission products (e.g., strontium-90, rare earth
elements, and cesium-137) from plutonium-uranium extraction (PUREX) high-level waste and
stored tank wastes. From September 1961 through June 1970, tanks 241-B-110, 241-B-111, and
241-B-112 received wastes from construction activities conducted at B-Plant, strontium and rare
earth (S1/RE) elements separations, cell 23 evaporator bottoms, and cesium ion exchange
processing. Tank 241-B-112 also received from January 1973 through June 1974 evaporator
bottoms from the in-tank solidification unit that was operated in tank 241-BY-112.
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The SI/RE waste, cell 23 evaporator bottoms, and cesium ion exchange process wastes were all
transferred from tanks 241-B-110 and 241-B-111 to other single-shell tanks from 1965 through
March 1972. Following these transfers, tanks 241-B-110 and 241-B-111 contained principally
sludges formed from precipitation of the 2C waste and the St/RE waste, along with precipitated
salts from the B-Plant cesium ion exchange waste. Tank 241-B-112 did not receive a measurable
quantity of 2C sludge based on the cascade operating mode and sludge level measurements, but
instead contains precipitated salts from B-Plant cesium ion exchange waste and evaporator
bottoms from the in-tank solidification unit that was operated in tank 241-BY-112.

T

bl _ ateT

—
Vi

Des Ade

Fank241:B

5/1945 — 8/1946

5/1945 — 8/1946

d to Tanks 241.B-110, 241 B-111, and 241-B112.__

a1 -1
[

5/1945 — 8/1946

2c® 5/1948 — 1/1949 5/1948 — 1/1949 5/1948 — 1/1949
5/1950 - 5/1951 5/1950 - 5/1951 5/1950 - 5/1951
2C+556 6/1951 — 7/1952 6/1951 — 7/1952 6/1951 — 7/1952
B-Plant Equipment Cleaning Waste 771952 — 9/1954 7/1952 — 9/1954 771952 — 9/1954
In advertent addition of
EB from 242-B Evaporator 4/1954 4/1954 some EB to this tank
B-PlantiReactivglige for S48 rogram 10/1955—4/1957 | 10/1955 —4/1957 Not added to tank

(cancelled in 3/1957)

B-Plant Construction for St/RE Process

9/1961 — 12/1962

9/1961 — 12/1962

9/1961 — 12/1962

B-Plant Sti/RE Processing

8/1963 — 6/1966

8/1963 — 6/1966

8/1963 — 6/1966

B-Plant equipment flushing

711966 — 1Q/1968

7/1966 — 10/1967

7/1966 — 10/1967

EB from B-Plant Cell 23 evaporator 1Q/1968 10/1967 Not added to tank
B-Plant IX 3Q/1969 3Q/1969 — 2Q/1970 3Q/1969 — 2Q/1970
EB from ITS Not added to tank Not added to tank 1/1973 - 6/1974
Notes:

M Waste Type Definitions:

2C: Second decontamination cycle waste from B-Plant Bismuth Phosphate process
5-6: B-Plant low activity cell drainage

EB: Evaporator bottoms

ITS: In-Tank Solidification unit instailed in tank 241-BY-112
IX: waste from B-Plant cesium ion exchange process

Q: calendar year quarter

S1/RE: Strontium / Rare Earths

@ 2C waste routed to tanks 241-B-104, 241-B-105, and 241-B-106 during period when tanks 241-B-110,
241-B-111, and 241-B-112 were filled.
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1C
2C
5-6
CAW
cC
Cw
DOE
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Ibs
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PAS
PTA
PUREX
REDOX
St/RE
TBP
wit%
nCi/g
pCi/ec
nCi/g
pg/ce
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LIST OF TERMS

first cycle of the bismuth phosphate plutonium decontamination process
second cycle of the bismuth phosphate plutonium decontamination process
low activity cell drainage waste
Current Acid Waste

cubic centimeters

Coating waste

U.S. Department of Energy
evaporator bottoms

pounds

In-Tank Solidification

Ion Exchange

milliliters

Metal waste

PUREX Acidified Studge
phosphotungstic acid

Plutonium Uranium Extraction Plant
Reduction-Oxidation Plant
strontium and rare earth

Tri-butyl Phosphate

weight percent

nanocuries per gram

microcuries per cubic centimeters
microcuries per gram
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1.0 INTRODUCTION

The origin of the wastes in tanks 241-B-110, 241-B-111, and 241-B-112 is important in
determining the disposition of these wastes and the waste storage tanks. Section 2.0 discusses
the origin of waste transferred into and removed from single-shell tanks 241-B-110, 241-B-111,
and 241-B-112. Section 3.0 provides a description of the different types of wastes that were
generated at the Hanford Site chemical processing plants and transferred to the underground
storage tanks 241-B-110, 241-B-111, and 241-B-112. Section 4.0 provides a discussion on the
radionuclide analyses of the wastes in tanks 241-B-110, 241-B-111, and 241-B-112. Section 5.0
summarizes the waste types that were transferred into tanks 241-B-110, 241-B-111, and
241-B-112.

2.0 WASTE TRANSFER INTO AND WASTE REMOVAL FROM TANKS 241-B-110,
241-B-111, AND 241-B-112

This section provides a brief description of 241-B-110, 241-B-111, and 241-B-112 and
summarizes waste transfers into and waste removal from these tanks. In order to determine the
origins of the wastes presently stored in tanks 241-B-110, 241-B-111, and 241-B-112, publicly
available reports for the Hanford Site were reviewed. With the exception of the waste status
summary reports, all reports cited in this section are available electronically from the Hanford
Declassified Document Retrieval System at http://www?2.hanford. gov/declass/ or the

U.S. Department of Energy (DOE) Information Bridge at http://www.osti.gov/bridge/. The
waste status summary reports are available only as photocopies from Hanford Site Central Files
organization.

2.1 DESCRIPTION OF TANKS 241-B-110, 241-B-111, AND 241-B-112

Single-shell tanks 241-B-110, 241-B-111, and 241-B-112 were originally constructed in 1944 as
part of the Manhattan Project (HW-10475-C, chapter IX) and are three of the twelve, 100-se